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TS-520S SPECIFICATIONS 
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GENERAL 
FREQUENCY RANGE ......................::ceeees 160 meterband — 1.80to 2.00 MHz 
8O0meterband — 3.50to 4.00 MHz 
40 meterband — 7.00to 7.30 MHz 
20 meterband — 14.00 to 14.35 MHz 
15 meterband — 21.00 to 21.45 MHz 
10 meter band — 28.00 to 28.50 MHz (A) 
— 28.50 to 29.10 MHz (B) 
— 29.10 to 29.70 MHz (C) 
Wwwv — 15.0 MHz (receive only) 
IG D Beta We Sit, 2 eee a RE dean oat SSB (USB, LSB) or CW 
ANTENNA IMPEDANCE ........................0655 50 ~ 75 0hms 
FREQUENCY STABILITY ........................... Within 100 Hz during any 30 minute period after warmup 
Within +1 kHz during the first hour after 1 minute of warmup 
TUBES AND SEMICONDUCTORG............. Tubes 3 
Transistors 52 
FETs 19 
Diodes 101 


eens | 120/220V AC, 50/60 Hz operation 13.8V DC operation 
Receive 45 watts (heaters on) 5A _ (heaters on) 
26 watts (heaters off) 0.6A (heaters off) 


280 watts (maximum) 15A (maximum) 


DIMENSION Sitgercc ss. Ss 5. 5 sear caees igh adeseocas oflame 333 (13.2”) wide x 153 (5.9”) high x 335 (13.2”) deep 
VV EIGHT isis... eee ath heme reaacit: 16 kg (37.4 Ibs) 
TRANSMITTER 


RF INPUT POWER ...............0.5 hapa logos 


13.8V DC operation 
120 watts PEP for SSB operation 
90 watts DC for CW operation 


120/220V AC, 50/60 Hz operation 


200 watts PEP for SSB operation 
160 watts DC for CW operation 


CARRIER SUPPRESSION ...................... .... Better than 40 db 
SIDEBAND SUPPRESSION ....................... Better than 50 db 
SUPRIOUS RADIATION .........................5. Better than 40 db 
MICROPH ON Beit ccsiecc cotta Aiseeanecs sesbe cae High impedance microphone (50k ohms) 
APERESPONSE cei iii Wah emiwstic. screen 400 to 2,600 Hz, within — 6 db 
RECEIVER 
SENSUGIVETY erst coca eee ceaeae ae 0.25uV S+N/N 10 db or more 
SELEGUIV AMY eter sect icctes cota ace» sacasenc SSB — 2.4kHz( —6 db) 
— 44kHz(—60 db) 
CW* — O.5kHz( —6 db) 


— 1.5 kHz(—60 db) 
* (with optional CW filter installed) 


IMA GERATIO o2ecton..c503ks oh reine. siege esse ie Better than 50 db 

IR.REJEGCTIONE A200 ai ol at. el eRe Better than 50 db 

AF OUTPUT POWER Sn tee 1 Watt (8 ohms load, with less than 10% distortion) 
AF OUTPUT IMPEDANCE.......................... 4 to 16 ohms 
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1-1 KENWOOD TS-520S 


. The TS-520S is a highly sophisticated solid ‘state amateur 
radio transceiver employing only three vacuum tubes. 
Operatiing on all amateur bands between 1.8 and 29.7 
MHz, this unit is constructed modularly. All major electronic 
circuits are wired on easily removed or installed circuit 
boards. The TS-520S includes many built-in features 
usually found as extras on other transceivers. Included in 
the equipment are a VOX circuit, a 25 kHz crystal calibrator, 
an RIT circuit, a RF attenuator, and an effective noise blan- 
ker. The TS-520S also includes automatic gain control 
(AGC), automatic level control (ALC), provisions for break-in 
CW with sidetone, a speech processor, and built-in power 
supplies. 

The TS-520S also can connect a Digital Display, Model 
DG-5, (optional). The DG-5 is useful for reading the 
TS-520S operating frequency as precise as an order of 100 
Hz. 

Designed for operation on SSB or CW, the TS-520S delivers 
more than 200 watts PEP input. The low power consump- 
tion of the TS-520S, resulting from its solid state design, 
makes the transceiver ideal for portable and mobile opera- 
tion. Any complicated electronic equipment will be dama- 
ged if operated incorrectly, and this transceiver is no excep- 
tion. Please read all of the operating instructions before put- 
ting the TS-520S on the air. 


1.2 REQUIREMENTS FOR OPERATION 


@ AC OPERATION 


The TS-520S requires no external power supply for opera- 
tion. For fixed station operation, the TS-520S operates from 
any 120/220V AC, 50/60 Hz power source capable of sup- 
plying 280 watts or more. The transceiver has a built-in 8 
ohm speaker. 


@ DC OPERATION 


The TS-520S make possible for a mobile operation by using 
optional DS-1A. 


B ANTENNA 


Fixed Station— Any of the common antenna systems desi- 
gned for use on the high frequency amateur bands may be 
used with the TS-520S, provided the input impedance of the 
transmission line is not outside the capability of the pi-out- 
put matching network. The transmission line should be of 
the coaxial cable type. An antenna system which shows a 
standing wave ratio of less than 2 : 1 when using 50 or 75 
ohm coaxial transmission line, or a system that results in a 
transmission line input impedance that is essentially resisti- 
ve, and between 15 and 200 ohms will take power from the 
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transceiver with little difficulty. If openwire or balanced type 
transmission line is used with the antenna, a suitable an- 
tenna tuner is recommended between the transceiver and 
the feed line. Methods of construction and operating such 
tuners are described in detail in the ARRL Antenna Hand- 
book, and similar publications. For operation on the 160, 75 
and 40 meter bands, a simple dipole antenna, cut to reso- 
nance in the most used portion of the bands, will perform 
satisfactorily. For operation of the transceiver on the 10, 15, 
and 20 meter bands, the efficiency of the station will be 
greatly increased if a good directional rotary antenna is 
used. Remember that even the most powerful transceiver is 
useless without a proper antenna. 


Mobile Station— Mobile antenna installations are critical, 
since any mobile antenna for use on the high frequency 
bands represents a number of compromises. Many ama- 
teurs lose the efficiency of their antenna through improper 
tuning. Remember the following points when using the 
TS-520S with a mobile antenna. 


The “‘Q” of the antenna loading coil should be as high as 
possible. There are several commercial models available 
which use high ‘’Q” coils. 


The loading coil must be capable of handling the power of 
the transceiver without overheating. In the CW mode the 
power output of the transceiver will exceed 80 watts. 


The SWR bridge is a useful instrument, but unfortunately it 
is quite often misunderstood, and overrated in importance. 
Basically, the SWR bridge will indicate how closely the an- 
tenna load impedance matches the transmission line. With 
long transmission lines, such as will be used in many fixed 
station installations, it is desirable to keep the impedance 
match fairly close in order to limit power loss. This is parti- 
cularly true at the higher frequencies. The longer the line, 
and the higher the frequency, the more important SWR be- 
comes. However, in mobile installations the transmission 
line seldom exceeds 20 feet in length, and an SWR of even 
4 to 1 adds very little to power loss. The only time SWR will 
indicate a low figure is when the antenna presents a load 
close the 50 ohms, but many mobile antennas will have a 
base impedance as low as 15 or 20 ohms at their resonant 
frequency. In such a case, SWR will indicate 3 or 4 to 1, 
and yet the system will be radiating efficiently. 


The really important factor in your mobile antenna is that it 
should be carefully tuned to resonance at the desired fre- 
quency. The fallacy in using an SWR bridge lies in the fact 
that it is sometimes possible to reduce the SWR reading by 
detuning the antenna. Field strength may actually be redu- 
ced in an effort to bring SWR down. Since field strength is 
the primary goal, we recommend a field strength meter for 
antenna tuning. 


For antenna adjustments, the transceiver may be loaded 
‘lightly, using the TUN position instead of operating at full 
power output. This will limit tube dissipation during adjust- 
ments, and will also help to reduce interference on the fre- 
quency. In any case, do not leave the transmitter on for very 
long at one time. Turn it on just long enough to tune and 
load, and get a field strength reading. Start out with the an- 
tenna whip at about the center of its adjustment range. Set 
the VFO to the desired operating frequency and then adjust 
.the PLATE control for a dip, and then the LOAD control. 
Then observe the field strength reading. The field strength 
meter may be set on top of the dash, on the hood, or at an 
elevated location some distance from the car. 


Change the whip length a half inch, or so at a time, retune 
the finals each time, and again check the field strength at the 
antenna. Continue this procedure until the point of maxi- 
mum field strength is found. This adjustment will be most 
critical on 75 meters, somewhat less critical on 40, until on 
10 meters the adjustment will be quite broad. After tuning 
the antenna to resonance, the finals can be loaded to full po- 
wer. 


& MICROPHONE 


The microphone input is designed for high impedance (50k 
ohms) microphones only. The choice of microphone is im- 
portant for good speech quality, and should be given serious 
consideration. The crystal lattice filter in the transceiver pro- 
vides all the restriction necessary on audio response, and 
further restriction in the microphone is not required. It is 
more important to have a microphone with a smooth, flat re- 
sponse throughout the speech range. 


The microphone manufacture’s instructions should be follo- 
wed in connecting the microphone cable to the plug. With 
many microphones, the push-to-talk button must be pressed 
to make the microphone operative. For VOX operation, this 
feature may be disabled, if desired, by opening the micro- 
phone case and permanently connecting the contacts which 
control the microphone. 


The standard microphone sensitivity is within the range of 
—50 db to — 60 db. If a microphone having a higher sensi- 
tivity is used, the ALC circuit will not function properly. In 
this case, insert an attenuator as shown in the illustration at 
right or connect a resistor (10k ~ 33k ohms) in parallel with 
the capacitor 100 pF (C13) in the generator unit 
(X52-1090-00) of the transceiver. 


10K ~ 33 K 
Microphone < TS-520S 
oC Microphone connector 
(pee a! Ae 


® EXTERNAL SPEAKER AND HEADPHONES 


Receiver audio output from the TS-520S is 1 watt at 4 to 16 
ohms. The TS-520S has a built-in speaker. However, if an 
external speaker is desired for fixed station or mobile opera- 
tion, simply connect it to the SPEAKER jack on the rear pa- 
nel. The speaker may be any good 8 ohm permanent ma- 
gnet type in the 4 inch or larger size. The internal speaker is 
disconnected when an external speaker is used. The 
SP-520 is a speaker designed for use with the TS-520S 
Headphones should also be 8 ohms impedance. When the 
headphones are connected to the front panel PHONES jack 
the speaker is disabled. 
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2.1 UNPACKING 


Remove the TS-520S from its shipping box and packing ma- 
terial and examine it for visible damage. If the equipment 
has been damaged in shipment, save the boxes and packing 
material and notify the transportation company immedia- 
tely. It is a good idea to save the boxes and packing material 
in any case because they are very useful for shipping or mo- 
ving the equipment. 


The following accessories should be included with the trans- 


ceiver: 
Operating Manual............ 1 “AG Power Coro. nce e: 1 
Microphone Plug.............. 1° Speaker Plugi:..2..4,:.:205-00 1 
Jumpered 9-pin Plug....... 1te SPUS OP higne eect ee, 1 
RCA Phono Plugs............ 3 Fuse (6Ax 2, 4A~x 2, 
Alignment Tool................ 1 ZA TY sahil. See h soos 5 
Plastic Extension Feet 

with Screws ...............05 2 


2.2 OPERATING LOCATION 


As with any solid state electronic equipment the TS-520S 
should be kept from extremes of heat and humidity. 
Choose an operating location that is dry and cool, and avoid 
operating the transceiver in direct sunlight. Also, allow at 
least 3 inches clearance between the back of the equipment 
and any object. This space allows an adequate air flow from 
the ventilating fan to keep the transceiver cool. 


2.3 CABLING (See Figure 1) 
8B GROUND 


So preventing to receive an electricshock, TV! and BCI, se- 
lect a good, effective ground for installation and then con- 
nect an earthing wire to the backside of GND terminal. Use 
a heavy earth line as big as possible, it is because short-line 
wiring is regarded as most effective for operation. 


@ ANTENNA 


Connect a 50 ohms antenna feedline to the coaxial connec- 
tor on the rear panel. 


I 


@ KEY 


If CW operation is desired, connect a key to the KEY jack. 


@ POWER CONNECTIONS 


Make sure the POWER switch on the front panel of the 
TS-520S is turned off, the stand-by switch is put in the REC 
position, and that the voltage switch on the back of the 
TS-520S is switched to the correct line voltage (120 or 
220). Connect the POWER cord to an appropriate external 
power source. 


®@ SPEAKER 


If an external speaker is desired, connect a cord to the 
SPEAKER jack on the back of the TS-520S and to the 
SPEAKER jack on the back of the SP-520 (or to an external 
8 ohm speaker). 


& MICROPHONE 


Attach the microphone connector to a suitable microphone 
as shown in Fig. 2. Be sure that the PTT switch of the 
microphone is separate from the microphone circuit, as 
shown in Fig. 3. 

It should be noted that a microphone with a 3P plug having 
a common earth terminal cannot be used. 


ANTENNA 
NY 


MICROPHONE 
MC-50 


HEADPHONE HS-5 


Fig. 1 (B) Power Plug Wiring 


IMPORTANT-When wiring a new power plug. 
confirm that the pin numbering on the new plug 
1s identical to the pin numbering on the POWER 
connector. The transceiver can be damaged by 


incorrect pin wiring. 


120V/220V 


120V/220V 


AC OPERATION 


By use of optional DC-DC converter DS-1A. 


x 
wo 
Ww 
” 
=) 
ve 


DC 13.8VvQ) @ 


DC OPERATION 


EXTERNAL VFO 
VFO-520S 


(© ©! speaKer 


PHONE PHONE 
PATCH PATCH 
OUT IN 


© © 


seen from the cord. 


EXTERNAL 
SPEAKER 
SP-520 


Microphone 


Fig. 2 Microphone Connector Wiring 


ele P= 


Matching transformer 


(1) Unsuitable for PTT operation. 


ele 


Matching transformer 


\ Switch 


(b) Suitable for PTT operation. 


Fig. 3 A Suitable PTT Microphone 


EXT VFO 


9-pin jumpered plug 


Fig. 4 Back Panel Jumpered EXT VFO Connector 
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SECTION. 3. OPERATING CONTROLS 
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AMvoangeen-ent 
OTe Ly 


@ RIT Indicator Light 


©) VFO Indicator Light: 
@prit Control 


@ Fix Indicator Light 
@ LOAD Control 


@®) Acc switch 
© FIX CH Select Switch 


24) MIC Control 

(22) CAR Control 
VOX Switch 

® ad €Q PLATE Control 


40) H; SW Switch 
€&) AF GAIN Control 


4) Meter 


€Z) RF GAIN Control 


@ Stand-by Switch 3) DRIVE Control 


(29) Headphone Connector 


@ Microphone Connector 


@) RF ATT Switch €f) POWER Switch 
@® FUNCTION Switch 
@BsBanv switch 


Q@prit switch 


Fig. 5 Front Panel Controls 9 


3.1 FRONT PANEL CONTROLS (See Figure 5) 


@ METER (@on Figure 5) 


The meter monitors five different functions, depending on 
the position of the METER switch. In receive the meter is 
automatically an S-meter. The S-meter shows received sig- 
nal strength on a scale of O to 40 db over SY. In transmit 
the meter function depends on the position of the METER 
switch, as described below. 


@ METER SWITCH (@on Figure 5) 


The position of the METER switch determines the function 
of the meter. The switch selects one of the following 
functions (see Table 4 for nominal meter readings): 


ALC (Automatic Level Control) 
In this position the meter monitors the ALC voltage of 
the internal ALC circuit (or the ALC voltage feedback 
from a linear amplifier operated in conjunction with the 
TS-520S). For SSB operation the ALC reading for voice 
peaks should be within the indicated ALC range of the 
meter. The ALC voltage adjustment is made with the 
MIC controi for SSB and with the CAR control for CW. 


IP (Plate Current) 
In this position the meter monitors the plate current of 
the final tubes. The meter scale is calibrated from O to 
350 ma. 


RF (Output Power) 
In this position the meter monitors the relative output 
power of the transceiver. There is no meter scale for 
this position. Normally the reading should be adjusted 
with the RF VOLT control for a 2/3 scale meter reading. 


HV (High Voltage) 
In this position the meter monitors the high voltage 
from the power supply. The meter scale is calibrated 
from 6 to 10, indicating 600 to 1000 volts. 


@ CH. (FIXED CHANNEL) SELECT SWITCH 
(@on Figure 5) 


This four-position rotary switch selects between four 
different fixed frequency channels which can be installed 
inside the transceiver. Fixed frequency operation is 
convenient for operation on often used frequencies. The 
fixed channel oscillator replaces the VFO when the 
FUNCTION switch is placed in the FIX position. 


@ VFO INDICATOR LIGHT (@on Figure 5) 


The VFO indicator is a light emitting diode which illuminates 
whenever the TS-520S’s internal VFO is controlling the 
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transceiver’s operation. The indicator is not lighted during 
fixed channel, or remote VFO, operation. 


& FIX (FIXED CHANNEL OPERATION) INDICATOR 
LIGHT (@on Figure 5) 


The FIX indicator is a light emitting diode which illuminates 
whenever the TS-520S's internal fixed frequency oscillator 
is controlling the transceiver’s operation. 


B RIT SWITCH (Gon Figure 5) 


This push-button switch turns the RIT (Receiver Incremental 
Tuning) circuit on and off. With the switch depressed, the 
circuit is activated and the RIT indicator is lighted. The RIT 
control can then adjust the receiver frequency independently 
of the transmit frequency for VFO operation. 


@ RIT INDICATOR (@on Figure 5) 


This light emitting diode is illuminated when the RIT circuit 
is turned on, showing that the transmit and receive 
frequencies may be different. 


@ RIT CONTROL (@on Figure 5) 


When the RIT switch is pressed on, this potentiometer tunes 
the TS-520S's receiver. The RIT circuit allows the operator 
to tune the receive frequency more than +2 kHz without 
changing the transmit frequency. 

At the zero (mid-point) position the receive frequency is the 
same as when the RIT circuit is turned off. 


B® STAND-BY SWITCH (@on Figure 5) 


This two-position lever switch selects one of the following 
functions: 


REG tae The transceiver is receiving unless the 
microphone PTT switch is switched to 
transmit, or the VOX circuit is activated. 


SEN Die ua. The TS-520S is locked into the transmit 
mode in this switch position. 


@ H. SW (Heater) SWITCH ( @ on Figure 5) 


This switch turns the heater circuits of the three transmitting 
tubes on and off. The heaters would normally be turned to 
OFF to reduce power consumption in mobile or portable 
receiving. 


B® VOX SWITCH (@® on Figure 5) 


This two-position lever switch selects one of the following 
functions. 


MAN ............ With the switch in this position, the 
transceiver is switched into transmit or 
receive by the stand-by switch or the PTT 
switch on the microphone. 


VOR erect With the switch in this position, the VOX 
Circuit is turned on for voice operated 
transmit on SSB semi-automatic break-in 
operation on CW. 


®@ NB SWITCH ( @® on Figure 5) 


The NB switch turns the built-in noise blanker circuit on and 
off. The noise blanker is designed to reduce pulsating ig- 
nition type noises. When the lever switch is flipped up, the 
Circuit is turned on. 


@ AGC SWITCH (@® on Figure 5) 


The AGC switch controls the AGC (Automatic Gain Control) 
Circuit giving the operator three choices: 


OF Eat cre It may be desirable to turn the AGC off when 
receiving a very weak signal. 

PEAS THR te. The FAST AGC position is designed for use in 
CW operation. 

SUOWF Use the SLOW AGC position for SSB 
operation. 


® RF ATT SWITCH (@® on Figure 5) 


With this switch set to ON, ATT (attenuator) of about 20 db 
is connected to the antenna circuit, protecting the RF 
amplifier and mixer circuit from strong input signals. 


& MODE SWITCH (@ on Figure 5) 


This switch selects one of the following modes of operation. 


PUIG SP eee oe Turn the MODE switch to this position to 

generate a low power carrier for tuning the 
transceiver. 
The mode switch is also used for frequency 
setting and calibration during CW operation. 
in the TUN position the input power into the 
final section is reduced to prevent tube 
damage during tuning. Normal operation is 
not possible in this mode. 


A aaa 9 eg This position is used for operating the 
TS-520S in the CW mode. 


ISB Bare 5.5 This switch position selects the USB circuits 
for operating on upper sideband. Inter- 
nationla amateur practice dictates the use of 
USB on the 14, 21, and 28 MHz bands. 


LSB eee. This switch position selects the LSB circuits 
for operating on lower sideband. Internatio- 
nal amateur practice dictates the use of LSB 
on the 1.8, 3.5 and 7 MHz. 


@ BAND SWITCH (@ on Figure 5) 


This 10-position switch selects all the necessary circuits to 
tune the transceiver to the desired 600 kHz band. 


@ FUNCTION SWITCH (@ on Figure 5) 


This 7-position rotary switch selects one of the following 
transceive functions. 


CAL-FIX....... This position allows calibration of the 
TS-520S's internal VFO to one of the 
transceiver's fixed frequency channels (if an 
optional fixed channel crystal is installed). 
With the switch in this position a signal is 
generated at the selected fixed channel 
frequency and the main tuning knob can be 
tuned to zero beat the calibrating signal. 


CAL-RMT ..... This position allows calibration of the 
VFO-520S (remote VFO) to the transceiver's 
operating frequency. With the switch in this 
position, the transceiver generates a ca- 
librating signal and the VFO-520S can be tu- 
ned to zero-beat the calibrating signal. 


CAL-25 kHz. With the switch in this position, the 
transceiver’s calibrator circuit generates a 
marker signal at every 25 kHz for normal ca- 
libration of the internal VFO. 


VA 8 ene, The switch is kept in this position for normal 
transceive operation. 


VFOIRR20% With the switch in this position, the 
TS-520S’s internal VFO controls the receive 
function and the internal fixed channel oscil- 
lator controls the transmit function (if fixed 
channel crystals are installed in the oscil- 
lator). 


EDG Matas With the switch in this position, the 
TS-520S’s internal VFO controls the transmit 
function and the built-in fixed channel oscil- 
lator controls the receive function (if fixed 
channel crystals are installed in the oscil- 
lator). The VFO.R and FIX.R allow 
cross-channel operation without an external 
VFO. 


FAX ee oa, With the switch in this position, the 
TS-520S's fixed channel oscillator controls 
the transmit and receive function of the 
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transceiver (if accessory fixed channel 
crystals are installed in the transceiver). 


@ MAIN TUNING KNOB (@ on Figure 5) 


This control turns the VFO and dial scale to select the 
frequency to be added to the band frequency to establish the 


transceiver’s operating frequency. 
The TS-520S also has a Fast Forward Tuning control. 


® DIAL SCALE (@® on Figure 5) 


The dial scale provides a direct frequency readout, calibrated 


to 1 kHz from O to 100 kHz. The sub-dial is calibrated to’ 


display the frequency every 25 kHz. The frequency 
displayed on the dial scale, when added to the base 
frequency of the chosen band and the frequency shown on 
the sub dial, shows the exact operating frequency of the 
transceiver. One revolution of the dial scale is 100 kHz. 


® SUB-DIAL (@ on Figure 5) 


The sub-dial is turned with the main tuning knob to select 
the operating frequency of the transceiver. It is calibrated at 
25 kHz intervals from O to 600 kHz. The operating 
frequency of the TS-520S is determined by adding the 
frequency shown on the BAND switch, this sub-dial, and the 
dial scale. 


@ MIC CONTROL (PROCESSOR PULL ON) 
(@ on Figure 5) 


The MIC gain control adjusts the gain of the microphone 
amplifier for SSB operation as well as switching a speech 
processor for DX operation. For normal operation, push the 
knob in and adjust the MIC GAIN for an in scale ALC meter 
reading on voice peaks. Adjusted in this way, the 
transceiver generates a natural sounding transmission. 


For difficult DX operation however, pull the control out and 
readjust the MIC GAIN for an in scale ALC reading on voice 
peaks. Turn the speech processor off for normal operation. 


@ CAR CONTROL (@) on Figure 5) 


This control turns a variable resistor that adjusts the output 
carrier level during CW operation. The control is adjusted for 
200 ma of plate current for CW operation. 


® AF GAIN CONTROL (@ on Figure 5) 


This control adjusts the gain of the receiving audio 
amplifier. The audio volume of the received signal increases 
as the control is turned clockwise. 
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® RF GAIN CONTROL (@ on Figure 5) 


This control adjusts the gain of the receiver section’s RF 
amplifier. Turn the knob fully clockwise for maximum gain 
and for a correct S-meter reading. Turn the control 
counter-clockwise to reduce the gain. 


® DRIVE CONTROL (@ on Figure 5) 


The DRIVE tuning control] tunes the plate tank circuit of the 
12BY7A driver as well as the receiver's antenna and mixer 
coils. In receive the DRIVE control is tuned for maximum 
sensitivity (maximum S-meter deflection). In transmit the 
DRIVE control is tuned for a maximum ALC reading. When 
the control is correctly tuned for transmission it will be cor- 
rectly tuned for reception. 


® PLATE CONTROL (@ on Figure 5) 


The PLATE contro! adjusts the plate tuning of the two final 
amplifier tubes. 


@ LOAD CONTROL (@ on Figure 5) 


The LOAD control adjusts the loading of the pi-circuit 
between the final section and the antenna. The control is 
adjusted as described in Section 4 for impedance matching. 


@ MIC CONNECTOR (@ on Figure 5) 


The microphone connector is four pronged, allowing use of 
the PTT microphone. Figure 2 shows how to wire the plug 
on the microphone cable. 


@ PHONES JACK (@ on Figure 5) 


The headphones jack allows use of a 4 to 16 ohm set of 
headphones with a 1/4” phone plug attached. When the 
phones are plugged into the transceiver, the speaker is 
disconnected. 


® POWER SWITCH (€@ on Figure 5) 


The POWER switch turns all the power on and off in the 
TS-520S. 


3.2 SIDE PANEL CONTROLS 


The 5 controls located on the left side of the transceiver are 
covered by a protective panel. The cover is removed by 
simply pulling the two black fasteners. 


@ RF VOLT CONTROL (@on Figure 6) 


Use the RF VOLT control to adjust the sensitivity of the RF 
output function of the meter. Adjust it for a 2/3 scale 
reading during CW transmission. 


‘8 BIAS CONTROL @on Figure 6) 


The BIAS control adjusts the bias voltage of the two 
S$2001A (6146B) amplifier tubes. Turning the control 
clockwise increases the idling plate current of the tubes. 
Section 4 describes adjustment of the bias current. 


B® DELAY CONTROL ®@on Figure 6) 


The DELAY control adjusts the holding time of the VOX cir- 
cuit for VOX or break-in CW operation. The control will have 
to be adjusted to the preference of the individual operator. 


@ ANTI VOX CONTROL (@on Figure 6) 


This control adjusts the level of the anti VOX signal fed in to 
the VOX circuit. Adjust the control to prevent feedback of 
the speaker from tripping the VOX circuit. 


@ VOX GAIN CONTROL (@on Figure 6) 


This control adjusts the sensitivity of the VOX circuit by ad- 
justing the gain of the VOX amplifier, for voice control led 
operation. 


“Qant VOX Control 
©) DELAY Control 
@ BIAS Control 
C4) RF VOLT Control 


Fig. 6 Side Panel Controls 


3.3 REAR PANEL CONTROLS (See Figure 7) 


@ COOLING FAN (@on Figure 7) 


This fan cools the RF amplifier section of the TS-520S to in- 
sure reliable and efficient operation. 


@ TRANSVERTER OUT JACK (@on Figure 7) 


This is the low level RF output jack for use with a VHF 
transverter. 


@ TRANSVERTER IN JACK (@®@on Figure 7) 


This is the RF input jack for input from a VHF transverter. 


@ TRANSVERTER CONNECTOR (@on Figure 7) 


This 12-pin connector is used to control an accessory VHF 
transverter. 


1 ALC i 


No connection 


FUNCTION 


Transverter in 


Normally closed 
relay contact 


+210V DC Ground 


No connection +210V DC 


— 100V DC No connection 


Transverter in Ground 


@ X VERTER SWITCH (@on Figure 7) 


When VHF Transverter (TV-502) is connected to the 
transceiver, the selection of HF or VHF is automatically ac- 
complished by setting the transverter switch to ON or OFF. 


@ ANTENNA CONNECTOR (@on Figure 7) 


This SO-239 coax connector should be attached to a 
suitable antenna for transmitting and receiving. See Section 
1.2 for a discussion of an appropriate antenna. 


@ POWER SUPPLY CONNECTOR (@on Figure 7) 


This 12-pin connector is used to connect an AC or DC power 
source to the transceiver. 


13 


@® car OUT Jack 


( PHONE PATCH OUT Jack @) HET OUT Jack 


(DB PHONE PATCH IN Jack @®) vero out Jack 


P+) Cooling Fan ® DC 13.8V Power Connector 


—a5 MQ) KEY Jack 


@ SPEAKER Jack 


® REMOTE 
Connector 

EXT VFO 
Connector 

X VERTER 
Switch 

® my X VERTER 
Control Connector 


6) ANT Connector 


@ x VERTER OUT Jack 
20) SG Switch 


© 0c Fuse 


® X VERTER IN Jack 


@ Power Connect 


€3) GND Stud 
€®) EXT REC ANT Jack (22) AC Voltage Select 


@ AC Fuse 


2) REC ANT Switch 


Fig. 7 Rear Panel Controls 
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CONNECTION FOR 
AC OPERATION 


PP ee 
[3 [AC powercommen —_——SSSSS*di RRO Ne caecton 
CAH 
[5 [Noconmesion __—=SSSSS*d Neonat Ne cemneston 
[—[Fowerswictne ———=~=~=“‘CS™CO#dé‘BOVRAOWAC™=~*~*~*~*~‘“‘d@WRVOGS 
[7 [TeeVACTorT3BVOCTioheatews ——=S*d Surmperto 10 «id urperto tend ta 


+ 13.8V DC to control DC module 


The power plug wiring is shown in Figure 1C. 


@ AC FUSE (@on Figure 7) 


This fuse is a 3AG, 4 amp fuse which protects the power 
supply of the transmitter against short circuits. Never use a 
higher amperage fuse than the one specified. An improper 
one can cause extensive damage to the transmitter. When 
the fuse blows out, try to determine the cause before replac- 
ing it. 

When the position of the AC Voltage Selector Switch is 
changed, it is also necessary to change the power fuse. For 
120 volt operation a 6 ampere fuse, for 220 volt operation a 
4 ampere fuse provided with the TS-520S should be used. 


@ DC FUSE (Qon Figure 7) 


This is a 2A fuse holder, placed in the 13.8V DC power 
source. 


B KEY JACK (@ on Figure 7) 


Connect a key to this 1/4” phone jack for CW operation. 


® SPEAKER JACK (@ on Figure 7) 


The receiver audio output can be connected through this 
jack to the SP-520 or another external 4 to 16 ohm 
speaker. The internal speaker is disconnected when an ex- 
ternal speaker is connected. 


B® 13.8V DC CONNECTOR (@® on Figure 7) 


This connector is provided specifically for the DG-5 Digital 
Display to supply 13.8V DC power. It is capable of 
delivering around 1A. 


poe 13.8V DC to operate solid state circuits Jumper to 2, 4, 7, 11 and 12 
ee + 13.8V DC to DC module Jumper to 2, 4, 7, 9 and 12 


Jumper to 2, 4, 7,9 and 11 


CAUTION: 

The connector output power contains a large amount of 
ripples. Do not use it for units other than the DG-5 unless 
absolutely necessary. 


® VFO OUT JACK (@® on Figure 7) 
HET OUT JACK (@® on Figure 7) 
CAR OUT JACK (@® on Figure 7) 


These jacks feed the respective local oscillator outputs to the 
DG-5 Digital Display. 


® PHONE PATCH IN JACK (@® on Figure 7) 


This is a phone patch input terminal for transmission of 
SSTV or other line inputs. 


® PHONE PATCH OUT JACK (@ on Figure 7) 


This is line output terminal for phone patch on recording. It 
is also used for connection to the input of FSK demodulator 
or SSTV. 


@ REMOTE CONNECTOR (@® on Figure 7) 


The REMOTE connector is an 8-pin socket for use in inter- 
connecting a linear amplifier, an external speaker, or another 
accessory item. (See Figure 30) 
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FUNCTION | PIN | FUNCTION 
Normally open 
Se a a 
ALC feedback 
2 No connection ALC threshold level 
approx. —6V 
relay contact 
External speaker 
Ground Load impedance 
4~ 162 


® EXTERNAL VFO CONNECTOR (@® on Figure 7) 


This 9-pin connector provides a means of interconnecting 
the KENWOOD VFO-520S, another external VFO. The 
interconnecting cable is provided with the VFO-520S. The 
9-pin jumpered VFO plug provided with the TS-520S must 
be inserted in this socket for normal transceiver operation. 


igs [ACTION HERRON IR RLS 
ar VFO signal Ret ape signal 
: 


Ground 9V DC to internal 
VFO (pin 9) 
9V DC to external 
[| ene a a 
Relay voltage 
(+ on transmit) 


Example: 


Remove screw and 
stopper plate 


Stopper plate 


Changing power voltage from’ 220V to 120V. 


Switch stopper 
to opposite side 


B® SG SWITCH (@ on Figure 7) 


The SG slide switch controls the screen grid voltage on the 
final tubes. For tuning or neutralizing the TS-520S you can 
set the switch to the OFF position. Turn the switch back to 
the ON position for normal operation. The SG voltage is on 
when the switch is up and off when the switch is down. 


® GND (Ground) LUG (@ on Figure 7) 


To prevent accidental shocks from the chassis, as well as in- 
terference, connect a good earth ground to this lug. 


® AC VOLTAGE SELECT SWITCH (@ on Figure 7) 


This slide switch switches the primary of the power 
transformer to select 120 or 220V AC operation. 


@ EXTERNAL RECEIVER ANTENNA JACK (@® on 
Figure 7) 


This is an antenna connector to which an external receiver, 
for example, a sub-receiver, is connected. 


B RECEIVER ANTENNA SWITCH (@ on Figure 7) 


This switch connects the antenna to the TS-520S at the 
NORMAL position and to the external receiver at the REC 
ANT position. 


Lock lever by attaching 
stopper plate to opposite 
side screw 


Fig. 8 Changing Power Voltage 
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4.1 PRELIMINARY PROCEDURE 


Set the MIC and CAR controls to zero and the MODE switch 
to LSB, USB, or CW to prevent accidental transmit 
conditions before tuning. The TS-520S must be operated 
into a 50 ohm antenna or dummy load with an SWR less 
than 2:1. Random length wire antennas or light-bulb 
dummy loads cannot be used. Conventional half-wave dipo- 
les and beam antennas should only be used at or near their 
resonant frequency. Exceeding an SWR of 2:1 can 
damage the components in the output stage of the 
transceiver. Refer back to Section 1.2. 


Be sure to complete all of the required cabling, as described 
in Section 2.3. 


With a suitable antenna and microphone (or key) connected 
to the transceiver, set the TS-520S switches to the positions 
described in Table 1. 


4.2 RECEIVER TUNING 


Refer to Table 1 for the initial switch settings of the 
TS-520S for receiving, and then continue with the described 
procedure. 


Push the POWER switch on. The meter, dial scale, and VFO 


indicator will light, indicating that the transceiver is 
operating. The receiver section if fully solid-state allowing 


TABLE 1. Initial Switch Settings for Receiving 


BAND Switch 
POWER Switch 
H. SW Switch 


FRONT PANEL CONTROLS 


NB Switch 
RIT Switch 


AGC Switch 
MODE Switch 
RF ATT Switch 
PLATE Control 
DRIVE Control 
RIT Control 


REAR PANEL CONTROLS 
SG Switch 


CONTROL LOCATION CONTROL POSITION 


Stand-by Switch 


FUNCTION Switch 


AF GAIN Control 
RF GAIN Control 
EXT VFO Connector 


X VERTER Switch 
REC ANT Switch 


SECTION 4. OPERATING INSTRUCTIONS : 
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reception with the H. SW switch turned to OFF. Advance 
the AF GAIN control clockwise until some receiver noise is 
heard in the speaker. Turn the main tuning dial within the 
frequency range of the amateur band chosen until a signal is 
heard. Tune the signal for the clearest possible reception, 
and then adjust the DRIVE control for maximum deflection 
of the S-meter. 


The RF GAIN control varies the AGC feedback voltage which 
effects the S-meter reading. With the RF GAIN control fully 
clockwise, the S-meter gives a proper signal strength 
reading. Turning the control counter-clockwise reduces the 
RF gain, reducing signal strength and band noise. 


4.3 READING THE OPERATING 
FREQUENCY (See Figure 9) 


The operating frequency of the TS-520S is the sum of three 
different readings — the base frequency of the band (1.8, 
7.0, .....), the reading of the sub-dial (0, 100, 200, .....) and 
the reading of the dial scale (O, 10, 20, .....) 


The sub-dial is calibrated in 25 kHz intervals from O to 600. 
The dial scale is calibrated in 1 kHz intervals from O to 100. 
Four revolutions of the main tuning knob turns the dial scale 
once, covering 100 kHz. Six turns of the dial scale covers 
the entire band from O to 600 kHz. 


Desired band 

OFF 

OFF 

REC 

OFF 

OFF 

VFO 

SLOW or FAST 

To the appropriate siceband or CW 

OFF 

Middle of the range for the band 
Centered 

Centered 

Fully counter-clockwise 

Fully clockwise 

The jumpered plug must be in this socket 
ON (up position) 

OFF 
NORMAL 


The remaining controls do not affect reception so they may be in any position. 
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Example: BAND Switch — 14.0 
Sub-dial — between 200 and 300 
Dial Scale — 80 
Operating Frequency — 
14.0 MHz + 200 kHz 
+80 kHz = 14.280 MHz 


When the TS-520S is correctly calibrated, as described 
below, the center dial pointer shows the operating frequency 
for CW. The left dial pointer shows the operating frequency 
for LSB operation and the right dial pointer shows the 
operating frequency for USB operation. 


During CW operation, the center dial pointer provides two 
different readings, one for transmission and the other for 
reception. 

In transmitting mode, the reading on the center dial pointer 
is the transmit frequency. In receiving mode, however, the 
mode switch should be set to TUNE and the main dial of 
VFO adjusted to zero beat the desired receive frequency. 
Then, the reading on the center dial pointer is the receive 
frequency. 

Under such a condition, the receiving signal can be clearly 
heard as a 700 Hz tone by setting the mode switch to CW. 
The transmit/receive frequency of the transceiver will now 
be set to the operating frequency of the other station. 

If a modification is made on the wiring of the carrier unit, no 
beat tones will appear on either side of the zero beat. In this 
case, the reading at the mid-position between the LSB 
pointer and the center dial pointer, which is obtained when 
the beat tone of receiving signal is about 800 Hz, is the 
transmit/receive frequency. 


LSB Dial Reading -— 180 KHz 
USB Dial Reading - 177 KHz 
CW Dial Reading — 178.5 KHz 


The operating frequency of the transceiver is the sum of 
the band frequency (1.8, 3.5, 7.0, 14.0, 21.0, 28.0, 
28.5, or 29.1), the sub-dial reading (O, 100, 200 ...), and 
the dial scale reading. 


EXAMPLE: 


14.0 MHz 
100 kHz 
77 kHz 


BAND SWitch 
Sub-dial 
Dial Scale 


Operating Frequency~ 14.177 MHz (for USB operation) 


For modification of the wiring, disconnect the brown lead 
from the CWR terminal and connect it to the LSB terminal: 
similarly, disconnect the gray lead from the CWT terminal 
and connect it to the CWR terminal. 


4.4 CALIBRATION 


@ NORMAL TRANSCEIVER CALIBRATION 


Turn the FUNCTION switch to CAL-25 kHz to activate the 
crystal calibrator. Be sure the RIT switch is OFF. Turn the 
main tuning knob to receive one of the marker signals which 
are generated at 25 kHz intervals. For greatest accuracy 
choose a calibrator signal near the desired operating 
frequency. 


ESB Yee Set the MODE switch to LSB and tune the main 
tuning knob to zero beat one of the marker sig- 
nals. If the dial scale reading under the left-hand 
LSB dial pointer is not on an even 25 kHz 
marking, hold the main tuning knob with one 
hand and turn the dial scale shows the correct 
reading. 


LSB USB 


Fig. 9 Reading the Operating Frequency (Refer to Section 4.3) 


18 


USB....... Use the procedure described above with the 
MODE switch turned to USB. Use the USB 
(right-hand) dial pointer. 


CWS .c.--s Set the mode switch to TUNE to zero beat the 
marker signal. Then, turn the main dial and ca- 
librate the frequency using the center dial pointer. 


If the TS-520S has a CW filter installed, tune the VFO for 
maximum S-meter deflection when receiving the marker sig- 
nal. Calibrate the dial scale to the center pointer as 
described above. 


@ CALIBRATING THE TS-520S TO A FIXED 
CHANNEL FREQUENCY 


Turn the FUNCTION switch to CAL-FIX to calibrate the 
TS-520S’s VFO to a fixed channel frequency. Tune the VFO 
to the channel frequency selected and zero beat the 
generated marker signal. At zero beat the VFO and crystal 
frequencies coincide. 


By calibrating the VFO for normal operation, as described 
above, the VFO can be used as a frequency standard for 
netting accessory fixed channel crystals. 


® CALIBRATING THE TS-520S WITH THE VFO-520S 


Turn the FUNCTION switch to CAL-RMT to calibrate the 
TS-520S with the VFO-520S a receiver, or another remote 
VFO. Tune the remote VFO to the frequency selected on the 
TS-520S and zero beat the generated marker signal. 

At zero beat, the TS-520S and remote VFO frequencies 
coincide. 


By calibrating the TS-520S for normal operation, as 
described previously, the TS-520S can be used as a 
frequency standard for calibrating the remote VFO. 


B CALIBRATING THE TS-520S MARKER TO WWV 


To check that the marker signals are correctly adjusted, beat 
the calibrator signal against WWV at 15 MHz. Receive 
WWYV at 15 MHz as described in Section 4.5. Turn the 
FUNCTION switch to CAL-25 kHz and the MODE SWITCH 
to TUN. The calibrator signal and WWYV signal should over- 
lap and zero beat at the zero marking on the sub-dial. If they 
do not, adjust the calibrator to zero beat with TC1 on the 
MARKER (X52-0005-01) board. 


4.5 WWV RECEPTION 


The TS-520S will receive WWV at 15 MHz when the BAND 
switch is turned to WWYV and the sub-dial is turned to zero. 


The DRIVE control does not tune the transceiver for WWV 
reception. 


4.6 RF GAIN 


RF GAIN is controlled by changing the voltage of the AGC 
circuit. Adjust the RF GAIN knob so that the S-meter does 
not cause excessive deflection. This minimizes the noise du- 
ring reception and allows the S-meter to indicate the correct 
signal strength. For normal operation, this knob should be 
turned fully clockwise for maximum sensitivity. 


4.7 NOISE BLANKER 


The TS-520S has a sophisticated built-in noise blanker 
designed to reduce ignition type impulse noise. The noise 
blanker is particularly important for mobile operation. When 
necessary, activate the noise blanker circuit by flipping the 
NB switch up. 


4.8 AGC (AUTOMATIC GAIN CONTROL) 


Set the AGC switch to the position appropriate for the 
received signal. Generally for SSB recepiton set the AGC 
switch to SLOW, for CW reception set the AGC switch to 
FAST, and for reception of a very weak signal the switch 
may be set to off. 


4.9 RIT (RECEIVER INCREMENTAL 
TUNING) 


With the RIT switch turned off the TS-520S receives and 
transmits at the same frequency. At times the received sig- 
nal may drift off frequency and become less intelligible. 
When this happens, flip the RIT switch up to activate the RIT 
circuit and return the received signal to an intelligible state 
using the RIT control. The RIT control varies the receive 
frequency about +3 kHz. The RIT circuit has no effect on 
the transmit frequency. When the RIT switch is turned on 
the RIT light is illuminated. Be careful to turn the RIT to the 
OFF position when returning to normal transceive operation 
to prevent unintentionally transmitting and receiving on 
different frequencies. 


VR2 on the FIXED CHANNEL-AVR board adjusts the zero 
point of the RIT control (see Section 6.6). 
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4.10 RF ATT 


If the transceiver is operated in a short-distance (within 
several hundred meters) and strong signals of nearby 
frequencies are received, the wanted signals are blocked. 
Also, if the wanted signals are very strong, the S-meter is 
scaled out. In this instance, set the RF ATT switch to ON. 
The input signals to the RF amplifier are attenuated by about 
20 db, providing distortionless reception. 


4.11 TRANSMITTER TUNING 


Connect the TS-520S to a 50 ohm dummy load or a 50 ohm 
antenna with an SWR of less than 2: 1 before making any 
transmitter adjustments. The life of the final tubes is directly 
related to the SWR of the antenna and to the length of tu- 
ning periods. 


Refer to Table 2 for the initial switch settings of the 
TS-520S for transmitting. Tune the main tuning knob to the 
desired operating frequency. 


® PLATE IDLING CURRENT (See Figure 10) 


Turn the main tuning knob to the desired operating 
frequency within the amateur band selected. Flip the 
stand-by switch to SEND and check that the plate current 
(IP) is 60 ma. If the plate current is not correct, adjust the 
side panel BIAS control for a correct 60 ma of idling current 
and return the stand-by switch to REC. 


CAUTION: 

If the plate current is very much higher than 60 ma do not 
leave the stand-by switch on for more than a few seconds. 
Excessive plate current shortens the life of the final tubes. 


MODE 


FRONT PANEL 


SIDE PANEL 


Fig. 10 Adjustment of the Plate Idling Current 


TABLE 2. Initial Switch Settings for Transmission (The controls not described should be set as described in Table 1) 


LOCATION CONTROL POSITION 


FRONT PANEL CONTROLS BAND Switch 
POWER Switch 
H. SW Switch 
Stand-by Switch 
MODE Switch 
VOX Switch 
MIC Control 
CAR Control 


METER Switch 
PLATE Control 
DRIVE Control 
FUNCTION Switch 
RIT Switch 
REAR PANEL CONTROLS SG Switch 
EXT VFO Connector 


Desired band 

ON 

ON 

REC 

USB or LSB depending on selected band 


' MAN 


Fully counter-clockwise 
Centered 

IP 

Middle of the range for the band 
Centered 

VFO 

OFF 

UP (ON) 

Jumpered plug inserted 


® DRIVE TUNING (See Figure 11) 


‘Shift the METER switch to ALC and the MODE switch to 
TUN and peak the ALC reading (maximum meter deflection) 
with the DRIVE control. The stand-by switch is in the SEND 
position for adjustment. 

NOTE: 
If there is no ALC reading indicated, increase the CAR 
control until there is an ALC reading. 


®@ PLATE TUNING (See Figure 11) 


Turn the METER switch back to IP, leave the MODE switch 
at TUN and flip the stand-by switch to SEND. Quickly adjust 
the PLATE control to dip the plate current (a minimum meter 
reading). Return the stand-by switch to REC. 


NOTE: 
The TUNE position permits tuning of the final tank circuit at 
reduced power without danger to the tubes. With the 
MODE switch is in the TUN position, the screen voltage of 
the finals is reduced to approximately 50% and the keying 
circuit is shorted. 


TABLE 3: Summary of Transmitter Tuning Procedures 


MODE Switch METER Switch 
IP 


USB or LSB 

TUN ALC 
TUN IP » 
CW RF 


A Adjustment point 


PLATE adjustment angular displacement 


(a) IP 


Stand-by Switch 


@ PLATE AND LOAD TUNING 


CAUTION: ——— 
When the MODE switch is in the CW position the final tubes 
draw full plate current in transmit. Final tube life is directly 
related to the length of tune-up periods. Do not transmit 
with the tubes out of resonance for more than 10 seconds at 
a time. 


Turn the MODE switch to CW, turn the METER switch to RF, 
and set the stand-by switch to the SEND position. Quickly 
adjust the PLATE control and then the LOAD control alter- 
nately to peak (maximum meter deflection) the power 
output. If necessary, adjust the RF VOLT control on the side 
panel to bring the output reading to about a 2/3 scale 
reading. 


4.12 SSB OPERATION 


@ PTT OPERATION 


Tune the TS-520S as described in Sections 4.1 to 4.11. Set 
the MODE switch to USB or LSB and connect a microphone 
to the MIC connector. 


Adjust BIAS control for 60 ma. 
Peak the ALC reading with the DRIVE control. 
Dip plate current with PLATE control. 


Peak RF output by alternately adjusting the 
PLATE and LOAD controls. 


Vv Adjustment point 


DRIVE adjustment angular displacement 


(b) ALC 


Fig. 11 Plate and Drive Tuning bs 


NOTE: 
International amateur practice dictates using USB or LSB on 


the following bands. 


3.5 MHz Band 


21.0 MHz Band 
28.0 MHz Band 


Key the transmitter and speak into the microphone with the 
tone of voice used in normal operation. Adjust the MIC con- 
trol until voice peaks are just within the top limit of the ALC 
range printed on the meter scale. The METER switch is in 
the ALC position. If the transmitter section is driven beyond 
this range, the transmitted signal will be distorted. 


@ VOX OPERATION 


Adjust the transceiver as described in the previous 
paragraph. Flip the VOX switch on and close-talk into the 
microphone, increasing the VOX GAIN control (on the left 
side of the TS-520S) until the VOX relay just operates. For 
VOX operation it is desireable to close-talk the microphone 
to prevent background noises from tripping the TS-520S 
into transmission. 

Check that the ALC reading for voice peaks is still within the 
ALC range on the meter. If necessary, adjust the MIC con- 
trol for a proper ALC reading. 


If the VOX circuit is activated by speaker noise, adjust the 
ANTI-VOX control (on the side panel). Increase the control 
as necessary for proper VOX operation. 


Do not use more VOX GAIN or more ANTI VOX gain than 
necessary to control VOX operation. If the VOX circuit 
transfers between words, or holds too long, adjust the 
release time constant by turning the DELAY control on the 
side panel. 


4.13 CW OPERATION 


Tune and load the TS-520S as described in Sections 4.1 
through 4.11. Connect a key to the back panel KEY jack, set 
the MODE switch to CW, and set the stand-by switch to 
SEND for transmitting. 

NOTE: ———— ——_________. —______-____.. 
See Section 4.4 for information on dial calibration for CW 
operation. 
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CW transmissions are automatically monitored through the 
speaker of the transceiver. The audio gain of the sidetone 
can be adjusted with VR2 on the AF board (X50-0009-01). 


For semi-break-in operation, turn the VOX switch on. Hold 
the key down and increase the VOX GAIN control, on the left 
side of the transceiver, until the VOX relay just operates. It 
is desired to change the release time constant of the VOX 
circuit, adjust the DELAY control, also on the left of the 
transceiver. 


The plate current for CW operation should be about 200 
ma. Use the CAR control to adjust the carrier level for CW 
operation. At 200 ma of IP there may be no ALC reading. 


TABLE 4. Meter Switch Positions for Different Modes 


MODES METER Switch Approx. Readings 


TUN Peaked 
75 ma 
1/3 scale 
800V 


None or within 
ALC range 


200 ma 
2/3 scale 
750V 


Within the ALC range 
on voice peaks 


60 to 250 ma 
0 to 2/3 scale 
800V 


USB or LSB 


* Recommended monitoring position during operation. 


4.14 OPERATION WITH A LINEAR 
AMPLIFIER (See Figure 32) 


Tune and load the TS-520S as described in Sections 4.1 
through 4.11 and adjust it for the selected mode. 


The REMOTE connector on the back panel is provided for in- 
terconnections with an amplifier. See the instruction 
manual of the amplifier to determine whether the linear re- 
quires a normally open (during receive) or a normally closed 
(during receive) relay contact. Connect either pin 3 (normal- 
ly closed to ground during receive) or pin 5 (normally open to 
ground during receive) of the REMOTE connector to the con- 
trol jack on the amplifier. 

Connect the ALC feedback from the amplifier to pin 6 of the 
REMOTE connector. The output of the TS-520S is quite 
adequate to drive most amplifiers to full rated output. 


4.15 FIXED FREQUENCY OPERATION 


The TS-520S has a built-in crystal controlled oscillator for 
fixed frequency operation. This feature is most useful for 
commonly used frequencies, nets, or any situation where 
crystal controlled operation is required. To use the fixed 
frequency oscillator, turn the FUNCTION switch to the FIX 
position. Select one of the four available channels with the 
fixed channel selector switch and tune and load the TS- 
520S as described in Sections 4.1 through 4.11. Simply 
operate the transceiver as described in Sections 4.12 and 
4.13. 


Section 6.2 (page38 ) describes installation and netting of 
fixed channel crystals. The crystal frequency is determined 
by the following formulas. 


& LSB OPERATION 


Crystal Frequency (MHz) = 5.5015 MHz + X — Operating 
Frequency (MHz) 


@ USB OPERATION 


Crystal Frequency (MHz) = 5.4985 MHz + X — Operating 
Frequency (MHz) 


DC 9VO 


Crystal Specifications 
|. Frequeney:4.900 to 5.500 MHz 
2. Type of holder:HC-25 U 
3. Multiplication: Fundamental 
4. Frequency tolerance: 

> 0.002% at normal temperature 
5. Oscillator circuit: Shown below. 


O 
Crystal 


@ CW OPERATION 


Crystal Frequency (MHz) = 5.5 MHz + xX — Operating 
Frequency (MHz) 

1.8 for the 160 meter band 

3.5 for the 80 meter band 

7.0 for the 40 meter band 

= 14.0 for the 20 meter band 

21.0 for the 15 meter band 

= 28.0 for the 10 meter band or 

= 28.5 for the 10 meter band or 

= 29.1 for the 10 meter band 


x KKK KK KK 
I 


Crystal Specifications: HC-25/U holder, 4.9 to 5.5 MHz os- 
cillation frequency, and see Figure 12 for type of oscillation 
Circuit. 


Example: Desired Operating Frequency = 7.255 MHz 
Crystal Frequency (for CW) = 5.5 MHz + 7.0 MHz — 
7.255 MHz = 5.245 MHz 


This same crystal will operate on each band. 
Operating Frequency (CW) = 5.5 MHz + X (in MHz) — 
Crystal Frequency (in MHz) 


Example: Crystal Frequency = 5.245 MHz 
On the 14 MHz band the crystal will oscillate at 
Operating Frequency (CW) = 5.5 MHz + 14.0 MHz — 
5.245 MHz 
= 14.255 MHz 


2$C460(B) 


‘@ 


4.9~5.5MHz 
| Vr.m.s 


}+—-———-o 
0.0! 


Fig. 12 Crystal Oscillator Circuit 23 


4.16 INTERNAL CROSS CHANNEL 
OPERATION 


The TS-520S contains a unique design feature which allows 
cross channel operation without a separate external VFO. 
The TS-520S's internal VFO is used together with the fixed 
frequency oscillator to allow reception and transmission on 
different frequencies. The fixed channel oscillator must have 
one or more accessory crystals installed for this feature to 


work. 


FUNCTION TRANSMIT RECEIVE 
SWITCH CONTROL acc a 
Fixed channel 
Fixed channel 
oscillator 


4.17 MOBILE OPERATION 


The compact size and solid-state design of the TS-520S 
make it ideal for mobile use, by using optional DS-1A. 
Be sure to use a mobile antenna which meets the re- 
quirements described in Section 1. 


The normal operating procedures, described previously, app- 
ly to mobile operation. The noise blanker should be used to 
reduce ignition and impulse noises for clear reception. 
Remember that during transmission the transceiver draws 
about 15 amps so be careful not to drain the car’s battery. 


4.18 DX OPERATION (Use of PROCESSOR 
PULL ON) 


In DX (long distance) operation, it may be increased the 
talk-power by using the speech processor. The audio quality 
of the transmitted signal will be more natural without this 
control operating. Therefore, for normal operation push this 
control in. 
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4.19 SSTV OPERATION 


The TS-520S will adapt very well to slow scan television 
operation. The only cabling required are connections 
between the PHONE PATCH IN jack (or MIC connector) of 
the TS-520S and the output of the television console, and 
between the PHONE PATCH OUT jack (or SPEAKER jack) of 
the TS-520S and the input of the television console. 


Be careful to keep the input power of the transceiver down 
to a safe level with the MIC control. If you exceed the plate 
power dissipation capability of the tubes, they will be 
damaged. 


4.20 OPERATION WITH A PHONE PATCH 


The TS-520S has rear panel jacks to facilitate using the 
TS-520S with a phone patch. The PHONE PATCH OUT jack 
has an impedance of 8 ohms and the PHONE PATCH IN 
jack requires a high impedance input. See the instruction 
sheet of the phone patch for cabling instruction. 


4.21 NOVICE OPERATION 


The Kenwood TS-520S offers the unique opportunity to the 
beginning amateur of buying a top quality ham rig which 
adapts to novice operation at very little cost. So the initial 
equipment investment is good for what ever level of license 
to which the operator advances. 


For the novice to operate the Kenwood within the legal 
power limitation, all he has to do is remove one of the final 
tubes from the final RF section and replace it with a low cost 
module available from your dealer. Alternately adjust the 
carrier level control to keep the plate input power below 75 
watts (approximately 90 ma). Adjusting the carrier level 
yields much less power output because it reduces the ef- 
ficiency of the tubes. 


: 
: 


| 


TS-520S BLOCK DIAGRAM (FIGURE 13) 
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SECTION 5. CIRCUIT DESCRIPTION 


{~ SECTION 5. CIRCUIT DESCRIPTI 
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5.1 GENERAL DESCRIPTION 


Figure 13 shows the block diagram of the TS-520S. To 
better understand the transceiver’s circuit, refer to the block 
diagram as you read this circuit description. The transceiver 
is totally solid state, except for the two final tubes and the 
driver, utilizing 19 FETs, 52 transistors, and 101 diodes. 


Modular construction techniques place all circuitry, on 
printed circuit boards. These modules greatly simplify 
trouble shooting and repair procedures. 


Receiver circuitry is designed in a double superheterodyne 
configuration. The transistorized transmitter section 
employs a dual conversion configuration using a filter type 
SSB generator. 


Dual gate MOS FET’s are used throughout the transmit/- 
receive amplifier, except for the three power tubes and the 
AF amplifier. The used of these transistors allows excellent 
two-signal performance as well as excellent AGC (and ALC) 
characteristics. 


@ TRANSMITTER SECTION (Refer to Figure 13) 


The current generated by audio at the microphone is 
amplified by the microphone amplifier (located on the 
GENERATOR board). The output from the microphone 
amplifier is injected, along with a 3.395 MHz carrier, into the 
four diodes which form the balanced modulator. The DSB 
output produced by the balanced modulator is fed to the first 
IF amplifier and then through the crystal filter (on the IF 
board) resulting in an SSB signal. 


The 3.395 MHz SSB signal is mixed with the output of the 
VFO (5.5 to 4.9 MHz) by the first transmit mixer creating the 
second transmit IF signal (8.895 to 8.295 MHz). This signal 
is mixed with the output of the heterodyne crystal controlled 
oscillator, by the second transmit mixer, to produce the final 
transmitted SSB frequency. 

The SSB signal is amplified by the 12BY7A driver tube to 
drive the two S2001A (6146B) amplifier tubes in the final 
stage. They operate in class AB1. The output signal is 
transmitted through a pi-network to the antenna. The 
impedance of the pi-network is 50 ohms. 


@ RECEIVER SECTION (Refer to Figure 13) 


The incoming signal from the antenna is fed through the 
antenna coil to the RF section, where it is one-stage 
amplified. The amplified signal is passed to the first receiver 
mixer for conversion to the first IF signal (8.895 to 8.295 
MHz). The first IF signal is mixed with the VFO output by 
the second receive mixer to generate the second IF signal. 
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The AGC voltage is extracted at the output of the second 
mixer. The signal passes to the NB board where it is 
amplified and passes through the blanking gate. The 
blanking gate is turned on, or open, when the noise blanker 
switch is turned to the OFF position. When the noise 
blanker switch is turned on, the gate opens and closes as 
controlled by the noise components separated from the sig- 
nal by the input filter of the noise blanker circuit. 


The signal then feeds through the crystal filter to be 
amplified: by the two-stage amplifier on the IF board and 
detected by the detector on the GENERATOR board. Here 
the RF signal is transformed to AF. 


The AF signal is amplified by the complimentary amplifier. 
The AF output impedance is 4 to 16 ohms. 


5.2 CARRIER BOARD (X50-0009-01) 


The Carrier Board produces a carrier signal during 
transmission and acts as the BFO for the ring detector 
during reception. The transistor Q1 comprises a Pierce B-E 
oscillator. The buffer amplifier, Q2, delivers a steady output 
signal. The oscillation frequency switching for a desired 
mode of operation is made by diode switchings, D1 through 
D4. Each diode forms the respective oscillator circuit when 
a forward voltage is applied across it to reduce its internal 
resistance. If the forward voltage is not applied, the diode 
resistance becomes so high in the resistance that it is 
isolated from the circuit. This disables the oscillation. 
The oscillation frequency is 3396.5 kHz for both USB 
transmit and receive modes, 3393.5 kHz for both LSB 
transmit and receive modes, 3394.3 kHz for CW receive 
mode, and 3395.0 kHz for CW transmit mode. 


CAR UNIT (X50-0009- 01) 


7 


X1 3395,0KH 
0 


Ey! 
be eee ee -y rs 
Q1,2:28C460(p)! © : fx 

e a Sat 
Dina .1S1555 5.493 
sm & 


Fig. 14 Carrier Board 


5.3 GENERATOR BOARD (X52-1090-00) 


The Generator Board, which is a heart of this SSB 
transceiver, produces a DSB (double side band) signal. The 
operation is as follows. 


The AF signal coming from the microphone is amplified — 


through Q3, Q6, and Q5. The amplified signal is applied to 
the ring modulator, comprised of four diodes, which 
produces a carrier-suppressed DSB signal. This DSB signal 
is amplified through the buffer amplifier, Q1 (FET), and is 
delivered to the succeed IF Board. The crystal filters 
contained in the IF Board, then, further suppresses the 
carrier and undesirable side band of the DSB signal to create 
a complete SSB signal. 

In the CW mode of operation, a DC voltage is applied ot the 
ring modulator to unbalance it to obtain the required carrier. 


The Generator Board, also, has a microphone compressor 


GENERATOR UNIT 


De,7:1S2588 +} _ 


circuit, which is activated by the PROCESSOR switch 
located on the front panel. The AF signal output of Q3 is 
further amplified through Q4, Q8, Q9, and Q10. The 
amplified signal is delivered to Q6 through the diode 
switching, which is activated by the PROCESSOR switch. 
Gain control is made in the manner that the output of Q10 is 
phase-inverted by Q11, is bridge-rectified by the four diodes, 
and is DC-amplified through the control amplifier, Q12, to 
produce a pinch-off voltage which controls the attenuator, 
Q7 (FET). The desired time constant is obtained at the 
output of Q12. The actual microphone compression is 
around 20 db for 10 mV microphone input. The microphone 
gain can be set irrespective of the PROCESSOR switch as 
the MIC GAIN control is placed at the input end of Q6. 


In addition, the Generator Board has a transistor switching 
circuit which prevents the carrier from entering the receive 
ring detector and transmit ring modulator during 
transmission and reception, respectively. 


z 7) Q1:3SK35(GR), Q2:2SC460(B) 
Q3,4:2SC1000(GR) 
Q5,6,9,10:2SC733(Y) 
Q7,8.2SK30(0) 
Q11,12:2SC945(R) 


Fig. 15 Generator Board 
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5.4 RF BOARD (X44-1200-00) 


The RF Board provides the most functions as compared with 
the other boards of the TS-520S. It consists mainly of a 
transmit system, a receive system, an ALC circuit, control 
circuits, and a local oscillator circuit. 


@ TRANSMIT SYSTEM 


The second IF signal from the IF Board passes through the 
bandpass filter and is frequency-converted to a desired RF 
signal in a given amateur band by the transmit second mixer, 
Q1. The RF signal, in turn, is amplified by the exciter, V1, to 
a level enough to excite the final power tube. 


NOTE: 
To the anode of V1 
(X44-1190-00). 


is connected the Drive Coil Board 
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@ RECEIVE SYSTEM 


An amateur band signal coming into the ANT connector 
enters the ANT Coil Board (X44-1170-00) through the 8 
MHz IF trap coil. The signal, then, is stepped up by the 
frequency band coil and is applied to G2 of the receive first 
mixer, Q2, where it is converted to the receive first IF signal. 
The IF signal is fed through the bandpass filter to the IF 
Board. 


NOTE: —— 
The MIX Coil Board (X44-1180-00) connected to the drain 
of Q3 is also used with the Transmit System. 


3 RF UNIT (X44-1200-00) 
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Fig. 16 RF Board 
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@ WWV RECEIVE CIRUIT 


The TS-520S has a converter circuit for specific use of 
receiving the WWV wave. The 15 MHz standard wave 
coming into the antenna passes through the diode switch 
interlocked with the BAND switch and is applied to T5 
where it is stepped up. The signal, then, is RF amplified 
through Q5 and is frequency-converted to the receive first IF 
signal by Q4. The IF signal is fed to the IF Board through the 
same bandpass filter as in the usual RF signal reception. 


@ ALC CIRCUIT 


The ALC (Automatic Level Control) Circuit. which uses a 
transistor, Q10 of rather high breakdown voltage, produces 
the ALC voltage when a current around 30uF flows to the 
grid of the final power tube. The ALC time constant is set 
“slow” in the SSB mode and “fast” in the CW and 
PROCESSOR-ON modes. 


@ CONTROL CIRCUITS 


The RF Board has a transmit and receive bias control circuit. 
The transistor Q11 cuts off the transmit second mixer, Q1, 
when the TS-520S is DC-powered. 


@ LOCAL OSCILLATOR CIRCUIT 


The Local Oscillator Circuit is a crystal-controlled oscillator 
which selects a crystal for each amateur frequency band. It 
serves as the second local oscillator in the transmit mode 
and as the first local oscillator in the receive mode. The 
crystals and oscillation coils are contained in the OSC Coil 
Board (X44-1160-00). Q6 is the oscillator diode and Q7 is 
the buffer amplifier. For receiving the WWV is used Q8 
which forms a nonadjusting oscillator circuit and feeds its 
output to Q4. Each local oscillator output is fed out through 
the buffer amplifier, Q9, to the DG-5 Digital Display (optio- 
nal). 


5.5 IF BOARD (X48-1060-01) 


The IF Board is important both for the transmit and receive 
Operations. In the transmit mode of operation, the SSB 
crystal filter, XFl, suppresses the undesirable sideband and 
carrier of the DSB signal fed from the Generator Board to 
make a complete SSB signal. This SSB signal is amplified 
through G1 of the IF amplifier, Q1, which is also used for the 
reception and enters the transmit mixer, Q2. The local 
oscillator signal delivered from the VFO Board, on the other 
hand, passes through the lowpass filter around 7 MHz 
cut-off frequency, T10, T11, and T12, to G2 of Q2. The two 
signals, the SSB signal and local oscillator signal, are mixed 
by Q2, that is, the SSB signal is converted to the second IF 
signal. The second IF signal is delivered through the 
bandpass filter to the RF Board. 


NOTE: 

In transmission, the receive IF amplifier, Q3 and Q4, and the 
receive VFO mixer, Q9, are cut off by the negative voltage 
appearing at the RB terminal. 


On the other hand, in the receive mode of operation, the first 
IF signal delivered from the RF Board passes through the 
bandpass filter to the VFO mixer, Q9, which frequency- 
converts it to the second IF signal. This second IF signal 
enters through IFT the NB Board, the output of which comes 
through XF1 to the IF amplifier, Q1, which is also used for 
the transmission, as in the transmit state. In this stage and 
following two IF stages, Q3 and Q4, the IF signal is 
amplified and connected to the ring detector in the 
Generator Board. 


NOTE: —— 
In reception, the transmit VFO mixer, Q2, is cut off by the 
negative voltage appearing at the TBL terminal. Q5 and Q6 
form an AGC amplifier circuit. Q6 switches the AGC action 
to “slow”, “fast”, or “OFF” and serves for RF gain control. 


The SSB crystal filter has a diode switching at each of the 
input and output ends. If the CW crystal filter (YG-3395C, 
optional) is installed, the diode switching circuit can select 
one of the crystal filters with the MODE switch interlocked 
to it. 

Q7 and O8 form an ALC meter circuit during transmission 
and function as S-meter circuit. 
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Q1,3,4: 3SK35(GR), Q2:3SK35(Y) 
Q5,6:2SC733(Y),Q7:2SK19(GR) 

Qs :2SA495(Y), Q9:3SK41(L) 
D1,2:1S1007, 03,4: 181587, Ds,6: iN6O 
D7,9,12: 181555, 011: WZ-090 


IF UNIT (X48-1060 - 01) 
5 


Fig. 17 IF Board 


5.6 NB (NOISE BLANKER) BOARD 
(X54-1080-10) 


The NB Board may roughly be classified into two circuit 
systems: a sound signal system and a noise signal system. 
In the signal system, the signal from the VFO mixer on the IF 
Board passes through the bandpass filter comprised of three 
IFTs and is amplified through Q1. The signal, in turn, passes 
through the balanced blanking gate and is led to the NBO 
terminal. 

On the other hand, the noise signal is amplified through Q2, 
Q3, Q7, and Q4. The amplified signal passes through the 
noise rectifier circuit, comprised of D5 and D6, and is 
applied to the base of Q6. The AGC time constant circuit of 
Q6 is preset so that it may not respond to pulsed noises, but 
functions for short period, continuous signals like SSB. 
Therefore, Q3, Q7, and Q4 work at near the maximum gain 
when pulsed noise comes in and they are suppressed in the 
gain by the AGC voltage when continuous signal enters. 


If the NB switch is turned on, the emitter of Q5 is grounded. 
When pulsed noise comes in, Q5 is turned on, which 
grounds its collector. The blanking gating diode connected 
to the collector of Q5, then, is inverse-biased for a certain 
period of time determined by the time constant circuit 
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comprised of R3 and C7. This opens the signal line, thereby 
eliminating the noise. The audio signal from which the 
pulsed noise has been removed can be produced as if a clear 
signal is received. , 
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Fig. 18 NB Board 


5.7 AF BOARD (X49-0008-01) 


The AF Board contains a complementary, OTL AF amplifier, 
a CW semi-break-in circuit, a CW sidetone oscillator for 
monitoring, and a detector for calibration. Q5 comprises a 
preamplifier for amplifying audio signal delivered from the 
ring detector. C15 and C18 in the preamplifier circuit cut 
out high frequencies. The amplified signal passes through 
the AF GAIN control, and is amplified through Q1 and Q2, 
and is further power-amplified through Q3 and Q4. 


ROVE fe ek rs 
In tranmission, Q5 is cut off by the positive voltage 
appearing at the RL terminal. 


The sidetone oscillator, which is of a phase-shift type. 
oscillates a signal around 750 Hz. The oscillator works only 
when the MODE switch is set to the CW position and a key 
is plugged into the KEY jack and is closed. 


NOTE: 
1. If the DS-1A DC-DC Module is installed in the TS-520S 
for operation by DC power and when the H.SW switch 
is at the OFF position, the sidetone oscillator does not 
work. This is caused by the fact that turning the H.SW 
switch off makes the DC-DC converter oscillation stop, 
which does not supply the bias voltage to Q6 and the 
control voltage to the switching diode D3. 
2. VR2 is used-to preset the sidetone oscillator output 
level. 
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Fig. 19 AF Board 


5.8 VFO BOARD (X40-1070-01) 


The VFO Board produces a signal of variable frequency in 
the range from 5.5 MHz (at division “0” on the Sub-dial) to 
4.9 MHz (at division 600"). The oscillator is of a modefied 
Clapp type using a FET. The buffer also uses another FET, 
which assures very stable oscillation. The buffer follows a 
harmonic filter and a Darlington output amplifier, Q3 and 
Q4, which also assures stable operation against load 
change. 

CAUTION: 

Do not change VFO Board mechanisms and circuits. 

If repairs are effected by anyone other than an authorized 
personnel, the performance warranty will become void. 


VFO UNIT (X40- 1070-01) 
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Fig. 20 VFO Board 


5.9 MARKER BOARD (X52-0005-01) 


The crystal-controlled oscillator, Q1, produces 100 kHz 
signal. The ceramic trimmer, TCI, connected to the collector 


~ of Q1 is used to precisely adjust the oscillation frequency. 


The oscillation signal of Q1 is waveform-shaped by the 
diode D1 and precisely synchronizes to 25 kHz the free- 
running multivibrator, comprised of Q2 and Q3, which is 
oscillating around 25 kHz. The 25 kHz signal is phase- 
inverted by Q4 and can be fed out for use with an external 
equipment. 
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Fig. 21 Marker Board 
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5.10 VOX BOARD (X54-0001-00) 


In the SSB mode of operation, the voice signal coming from 
the microphone amplifier (or the sidetone signal in CW) 
enters the MV terminal. The signal is amplified through Q3 
and is rectified by D6 to a DC voltage in proportion to the 
input level. When the DC voltage is applied to the base of 
Q4, this is turned on and lowers the base potential of Q6 


down. 


lf Q4 is cut off with no input signal, the base and emitter of 
Q5 are at the same potential, thus turning Q5 off. Therefore, 
C10 is charged through D7 by the boltage preset with the 
delay control. If Q4 is turned on with the voice signal 
coming into the MV terminal, on the other hand, it also turns 
on Q5, through wich C10 discharges. 


NOTE: — AAA 
The hold time of the VOX is when the voice signal exists at 


the MV terminal. 


Transistors Q6 and Q7 form a Schmitt trigger circuit. When 
Q4 is in the ‘off’ state, Q6 is in the “on” state and Q7 in the 
“off” state. When Q4 is in the “on” state, on the contrary, 
Q6 is in the “off” state and Q7 in the “on” state; in addition, 
Q8 also turns on, which activates the stand-by relay. 


The anti-VOX signal coming from the AF unit to the AV 
terminal is stepped up by T1 and is full-wave-rectified by D1 
to D4. The rectified voltage cuts Q1 off. This charges C5 
through R4 and at the same time, turns Q2 on. In turn, Q2 
grounds the base of Q4 to turn off, thereby stopping the 
VOX. 


VOX UNIT (X54-0001-00) 
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Fig. 22 VOX Board 
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5.11 FIXED CHANNEL-AVR BOARD 
(X43-1100-00) 


This board consists of a fixed channel crystal-controlled 
oscillator, a 9V AVR (automatic voltage regulator), and a 
—6V DC-DC converter. The crystal-controlled oscillator, 
comprised of Q1, is of a Pierce C-B type. Q2 and Q3 forma 
Darlington buffer amplifier, which feeds the oscillation signal 
out. TC1 through TC4 are trimmers for precisely adjusting 
the oscillation frequency. 


The 9V AVR supplies with 9V DC the main oscillator circuits 
and control circuits in the TS-520S. The transistor Q4 
controls the current Q5 and Q6 magnify an error voltage. 
Q7 compensates the temperature characteristic of Q6. D3, 
a zener diode, gives a reference voltage. 


In the —6V DC-DC converter, Q8 and T1 form a back 
coupling oscillator which produces a signal around 400 Hz. 
The signal is rectified by D4 through D7 to a —6V DC, 
which is stabilized by the zener diode D8. 
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Fig. 23 Fixed Channel and AVR Board 


Install the 

filter here. 

Move the brown leed from 
the SSB terminal to the 
CW terminal. 


YG-3395C 


Fig. 30 Installing the Accessory CW Filter 


Reconnect the VR mounting hardware and replace the 
covers. If the speaker lead was disconnected, be sure to 


reattach that also. 


@ INSTALLING THE DC-DC CONVERTER (DS-1A) 


ie 


2s 


3. 


Remove the patch plate located on the rear panel of 
TS-520S. 

Secure the DC-DC unit to the rear panel using the four 
tapping screws supplied with the unit. 

Select the correct color coded lead from the DC-DC unit 
making sure that the color code corresponds to that of 
the lead connected to the DC-DC terminal board 
adjacent to the power transformer. 

Solder the lead onto the terminal board. 


@ REMOTE CONNECTIONS 


Figure 32 shows the REMOTE connector. This 8-pin plug 
can be used for attaching linear amplifiers, or other external 
accessories to the transceiver. 


Rear panel of TS-520S 


Patch plate 


Oo Final box 


INS 
SS 


DC-DC 
terminal board 


ALC input 


Stand by 
input 


REMOTE 


ALC input / 
The view seen from 
the rear panel 


To an external speaker 
(8) 


_ Fig. 32 REMOTE Connector 
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@ EXTENSION FEET 


The TS-520S is provided with two extra feet which can be 
used to raise the front panel of the transceiver. In some 
operating positions the tilt makes it easier to read the dial 
and meter. Figure 33 shows how to install the feet. 


Fig. 33 Attaching the Extension Feet 
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S@ TRANSVERTER (TV-502) 


To connect the transverter to TS-520S, proceed as follows: 


1: 


2} 


Check that the power to the transverter and TS-520S is 
OFF. 

Connect the cable supplied with the transverter to the X 
VERTER connector of TS-520S and the CONTROL 
connector of the transverter (2 m CONTROL connector 
for TV-502). 


. Connect the supplied pin-cords to the X VERTER OUT 


jack of TS-520S and the TX IN jack of the transverter (2 
m TX IN jack for TV-502). 

Connect the supplied earth cable between the GND 
terminals of TS-520S and the Transverter. This 
connection is necessary because it prevents electrical 
shocks and provides stabilized operation. 


. Turn on the transverter switch on the rear panel of 


TS-520S. The SG switch may be left in the ON 
position. Changeover between HF and VHF is 
automatically accomplished by the POWER switch of 
the transverter. Be sure to turn off the transverter 
switch when the transverter is not connected. TS-520S 
requires no modification for transverter operation. 


. Connect the antenna to the ANT terminal on the rear of 


the transverter (144 MHz for TV-502). 


. Check to see that the POWER switch and the standby 


switch of TS-520S are set to OFF and REC 
respectively. Also, check that the POWER switch of the 
transverter is set to OFF. Then connect the power cords 
to AC outlet (or DC power source for DC operation). 


TS-520S 


ec © 
©@ © 


Fig. 34 Connecting of Accessory Transverter 
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@ CONNECTION OF VFO-520S 


The VFO-520S is developed for further enhancing the 
capabilities of your TS-520S. Figure 35 shows a connection 
of the VFO-520S to the TS-520S. Keep the 9-pin MT plug 
put in the EXT VFO connector on the TS-520S until the 
VFO-520S is connected to it. The VFO interconnecting 
cable is supplied as an accessory with the VFO-520S. 


Only by controlling the FUNCTION switch on the VFO-520S 
you can enjoy highly advanced and comprehensive 
operations as if you use two transmitters and receivers 
each. ” 


VFO-520S 


tld 


GNO VFO OUT 


4 To calibrate your TS-520S VFO output frequency with the 
VFO-520S output frequency, proceed as follows: 
1. The FUNCTION switch on the TS-520S may be at any 
position. 
2. Set the TS-520S in the receive mode of operation. 
3. Set the FUNCTION switch to the CAL-RMT position. 
4. Tune the TS-520S VFO output frequency and the 
VFO-520S output frequency until a zero beat is heard 
when two frequencies coincide with each other. 
For more detailed information of the VFO-520S, read the 
“OPERATING MANUAL FOR VFO-520S”. 


TS-520S 


Fig. 35 Connecting of Accessory Remote VFO 


B® CONNECTION OF DG-5 DIGITAL DISPLAY 


Your TS-520S can connect the DG-5 by plugging the signal 
cable and power cable only as illustrated in Figure 36. 
Notice that the connectors on the two units are different in 
the arrangement. Be careful of inserting each pin 
plug-equipped coaxial cable of the same color into the 
connector jacks of the same reference. Now, turn on the 
POWER switch on the TS-5208S, which will allow the DG-5 
to run. The DG-5 is capable of reading the TS-520S 
operating frequencies as precise as an order of 100 Hz. For 
more detailed information, read the “OPERATING MANUAL 
FOR DG-5 DIGITAL DISPLAY”. 


TS-520S 


Fig. 36 Connecting of Accessory Digital Display 
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@ FIXED CHANNEL CRYSTAL INSTALLATION 


Section 4.15 describes fixed frequency operation with the 
TS-520S. To install the accessory crystals, remove the 
transceivers top cover and locate the FIXED CHANNEL-AVR 
board directly behind the VFO. 


Insert the crystal in the desired channel position (the 
positions are labeled on top of the VFO case) and use the 
appropriate trimmer (TC1 through TC4) to net the crystal. 
The CAL-FIX feature of the TS-520S can be used to net the 
crystals as described in Section 4.4. 


6.3 RECEIVER RF SECTION ALIGNMENT 


The stand-by switch of the transceiver should be in the REC 
position during all of the receiver adjustments. Connect the 
transceiver to a 50 ohm dummy load. 


Turn the FUNCTION switch to CAL-25 kHz and use the 
output of the calibrator circuit to adjust the coils. Set the 
DRIVE control to the 12 o'clock position (the white line 
pointing towards the top of the transceiver). The coils can 
be aligned from the bottom of the transceiver without 
removing the boards. 


Set the BAND switch to the correct band and tune the VFO 
to the frequency shown in the table below to receive the ca- 
librator signal. Use the test rod included in the accessory 
bag to tune the antenna and mixer coils for a maximum 
S-meter reading. Figure 37 shows the location of the coils. 
Adjust the coils for each band as described below. When 
you finish, turn the calibrator off. Adjust only the antenna 
and mixer coils for a maximum S-meter reading. 
Adjustment of the heterodyne oscillator coils is described in 
the next paragraph and adjustment of the drive coils is 
described in Section 6.7. 


eee Alignment Frequency 
28.5 MHz 28.800 MHz 


aa: & 


7.0 MHz 7.150 MHz 
3.5 MHz 3.750 MHz 
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CAUTION: 
The Antenna cores are fragile. Be careful not to break them 


during alignment. 


OSC COIL UNIT 


MIX COIL UNIT 


ANT COIL UNIT 


DRIVE COIL UNIT 


1.8 MHz 
3.5 MHz 
7MHz & 
14 MHz 5 
21 MHz 


28 MHz 


Fig. 37 RF Section Coil Diagram 


@ HETERODYNE CRYSTAL OSCILLATOR 


Adjust the heterodyne crystal oscillator’s coils by switching 
the BAND switch to each band and tuning the appropriate 
coil (see Figure 37) as described below. 


Turn the core of the coil clockwise until the crystal stops 
oscillating. You should be able to hear the point where this 
happens. From the point where the crystal stops oscillating, 
turn the core about one revolution back so that the crystal is 
again oscillating. If the core is left too near the threshold the 
oscillation may be unstable. Repeat the procedure for each 
band. For the 28 MHz band only the 28.5 MHz sub-band 
needs to be tuned. Tune the 1.8 MHz coi! first and then tune 
the remaining coils (3.5, 7.0, 14.0, 21.0, and 28.5) in order. 


5.12 RECTIFIER BOARD (X43-1090-02) 


This board has all the rectifiers used with the TS-520S. The 
800V high voltage is obtained by a voltage doubler rectifier, 
the 300V, 210V, and C-voltage by a half-wave rectifier, and 
the 14V voltage by a bridge rectifier. 


RECTIFIER UNIT 
(X43-1090-02) 


fra 470K R3 470K | 


Di~e: VO8U 
D7: VO6E 
De~11: VO3C 


Fig. 24 Rectifier Board 


5.13 HV BOARD (X43-1110-00) 


The HV (High Voltage) Board has a voltage divider providing 
a voltage used to indicate the anode voltage of the final 
power tubes, a voltage divider providing a screen grid 
voltage of final power tubes in tuning the TS-520S. 


HV UNIT 
(X43 -1110-00) 


Fig. 25 HV Board 


5.14 INDICATOR BOARD (X54-1120-00) 


This board has light-emitting diodes “VFO”, ‘FIX’, and 
“RIT located above the Sub-dial scale. Each diode 
indicates the turn-on states of the respective functional 
boards. 


Wir el ents) 
fs Ra | 


680 AFIX 


Di~3:SEL-103W 


Fig. 26 Indicator Board 


5.15 FINAL POWER AMPLIFIER BOARD 
(X56-1200-00) 


This board contains all final power amplifier circuits except 
the pi output tank, which is placed at the power output end. 


on} — OO —O —0- —0— nee) 


FINAL UNIT 
(X56-1200- 00) 


Fig. 27 Final Power Amplifier Board 
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DANGEROUS HIGH VOLTAGES ARE PRESENT WITHIN THE CASE OF THE TS-520S WHEN THE 


TRANSCEIVER IS TURNED ON. 


EXERCISE EXTREME CAUTION TO AVOID ELECTRIC SHOCK. 


6.1 GENERAL INFORMATION 


The TS-520S has been factory sligned and tested to 
specifications before delivery to the customer. Under 
normal circumstances the transceiver will be properly 
adjusted to operate in accordance with these operating 
instructions. In fact, the equipment owner can void the 
transceivers warranty by attempting service or alignment 
without permission from the factory. 


When operated properly, the transceiver can give years of 
service without requiring realignment. The information in 
this section fives some general service procedures which 
can be accomplished without sophisticated test equipment. 


@ REMOVING THE CABINET (See Figure 28) 


Figure 28 shows how to remove the TS-520S's cabinet. 
Remove the eight top cover screws and the nine bottom 
cover screws and lift away the panels. The speaker leads 
will still be attached to the chassis so be careful when 
removing the top cover. The leads can be unplugged, if 
necessary. 


® SERVICE POSITION (See Figure 29) 
The TS-520S should be placed on its side, with the final 


Fig. 28 Removing the TS-520S‘s Case 
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section up, for any alignment or service. This position 
permits adequate ventilation for the final tubes as well as 
easy accessibility to the modules. Most of the described 
adjustments can be made without removing the boards from 
the transceiver. 


6.2 ACCESSORIES 


CAUTION, 
BE SURE THE TRANSCEIVER IS UNPLUGGED AND 
TURNED OFF BEFORE REMOVING THE CASE. 


B INSTALLING THE CW FILTER (See Figure 30) 


Remove the top and bottom covers from the transceiver (be 
careful of the speaker leads). Locate the IF board (it holds 
the SSB crystal filter) and move the brown wire from the 
SSB terminal to the CW terminal, as shown in Figure 30. 


Remove the three screws securing the VR mounting 
hardware on the side panel and tilt the board down about 90 
degrees from its normal position. Screw the filter onto the 
board with the provided nut and solder the filter's pins to the 
board. Be careful to use a low power soldering iron for only 
a short time. Too much heat will damage the crystal filter! 


Fig. 29 Service Position for the TS-520S 


@ WWV ALIGNMENT 


' Turn the BAND switch to WWV and tune the sub-dial to 
zero to receive the calibrator signal. Tune T4 and T5 on the 
RF board for a maximum S-meter reading. T3 is the WWV 
oscillator coil. Tune it for a maximum S-meter reading and 
then turn 1/4 turn counter-clockwise. The oscillator 
frequency is 23.895 MHz. 


CAUTION: 
Do not attempt to tune coils T1 and T2. 


6.4 NOISE BLANKER BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the DRIVE 
control for a maximum S-meter reading. Align coils T1 
through T5 (on X54-1080-10) for a maximum S-meter 
reading. 


Attach a 10V DC meter between the collector of Q6 


(2SC733) and the chassis and tune coils T6 and T7 for a mi- 
nimum voltage reading on the volt meter. 


6.5 IF BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the DRIVE 


control for a maximum S-meter reading. Adjust T2, T5, T6, 


and T9 (on X48-1060-01) for a maximum S-meter reading. 


CAUTION: 
Do not adjust T1, T3, T4, T8, T10,/ T11, T12 or T13. 


® S-METER ZERO 


If the S-meter requires recalibration, set the BAND switch to 
14 MHz, turn the noise blanker off, and turn the RF GAIN 
control fully clockwise. With no antenna connected, set the 
zero adjust potentiometer, VR1 on the IF board, for a reading 
of zero on the S-meter. 


@ S-METER SENSITIVITY ADJUST 


Apply a 14.175 MHz signal from an RF generator, accu- 
rately calibrated to produce a 50yuV signal, at the antenna 
connector. Peak the S-meter for a maximum reading by tu- 
ning in the signal with the main tuning knob and by 
adjusting the DRIVE control. Then adjust the sensitivity 
potentiometer, VR2, for an S-meter reading of S9. 


6.6 FIXED CHANNEL-AVR BOARD 
ALIGNMENT 


@ AVR CIRCUIT 


Connect a 15V DC voltmeter between the 9 terminal (on 
X43-1100-00) and the chassis. Adjust VR1 for a 9 volt 
reading. 


® RIT ZERO 


When the RIT circuit is turned on, and the RIT control is set 
to zero, the receive frequency should be exactly the same as 
the transmit frequency. If the frequency is not the same, use 
the RIT zero control, VR2 to adjust it. 


To zero the RIT, turn on the calibrator and tune the VFO for 
about a 1000 Hz calibrator tone. Turn the RIT control to 
zero. Turn on the RIT switch and adjust VR2 for the same 
1000 Hz tone. Push the RIT switch on and off to be sure the 
tones are identical. 


& AGC BIAS 


Connect a 5V DC voltmeter between terminal RF1 and the 
chassis. Adjust VR3 for a meter reading of 3.3 volts. 
This adjustment may affect the S-meter readings so the 
meter will have to be recalibrated. 


6.7 DRIVE COIL ALIGNMENT 


Slide the back panel SG switch off (down), center the DRIVE 
control, and turn the METER switch to ALC. Be certain to 
connect a 50 ohm dummy load to the antenna connector. 
Turn the MODE switch to TUN or CW and flip the stand-by 
switch to SEND. Align the DRIVE coils (on X44- 1190-00 in 
the RF section) at the frequencies and in the sequence 
shown in Section 6.3. Tune the coils for a maximum ALC 
reading. Slide the SG switch on. 


6.8 CARRIER BALANCE ADJUSTMENT 


Tune the TS-520S into a 50 ohm dummy load for operation 
at 14.175 MHz. Turn the MODE switch to LSB, set the 
METER switch to RF, and turn the RF VOLT control to its 
maximum level. If the ring modulator is out of balance, the 
meter will show output when the stand-by switch is set to 
SEND. 


To balance the carrier, alternately adjust TC1 and VR2 on 
the GENERATOR board for a minimum RF meter reading. 
Switch back and forth between LSB and USB to minimize 
both readings. 
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6.9 TRANSMITTER NEUTRALIZATION 


The TS-520S requires neutralization every time either of the 
final tubes is changed. 


Tune up the TS-520S into a 50 ohm dummy load at 28.5 
MHz for CW operation as descrived in Section 4. Set the 
SG switch to off (down) and place a sensitive RF voltmeter 
across the dummy load. Flip the stand-by switch to SEND 
and adjust TC1 (reached through the adjustment hole in the 
top of the final section) for a minimum reading on the 
voltmeter. After the final section is neutralized, flip the 
stand-by switch to REC and slide the SG switch on. 


A good receiver tuned to 28.5 MHz, works very well for 
neutralizing if an RF voltmeter is not available. Instead of 
tuning for a minimum voltage, tune for a minimum S-meter 
reading. 

CAUTION: 

Neutralization of the final section should be carried out with 
the chassis shield in place. Dangerous high voltages are 
present in the final section when the transceiver is turned 
on. Use an insulated tool to make this adjustment. 


6.10 VFO CALIBRATION 


The VFO should be calibrated with the dial scale. However 
if for some reason the VFO is too far off calibration for proper 
adjustment, there is an internal VFO adjustment. 


Remove the TS-520S's case and locate TC1 on the VFO 
section. Turn the FUNCTION switch to CAL-25 kHz and 
tune the main tuning knob so that the dial pointer points to 
an even 25 kHz frequency. Adjust TC1 to zero beat the ca- 
librator frequency. 


6.11 CRYSTAL CALIBRATOR ALIGNMENT 


The crystal calibrator is factory aligned and should need no 
further adjustment. If it should drift out of calibration, find 
TC1 on the MARKER board. Tune the receiver to WWV at 
15 MHz and turn on the calibrator by switching the 
FUNCTION switch to CAL-25 kHz. Adjust TC1 until the ca- 
librator signal is zero beat with WWV. 


6.12 REPLACING THE FUSE 


When the fuse blows, there is some cause. Be sure to find 
the cause before attempting operation. Use a 6 amp fuse 
for 120V AC operation, and a 4 amp fuse for 220V AC 
operation. Under no circumstances use a higher amperage 
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fuse than those specified. Extensive damage can be 
caused. Also, the warranty can be voided if an improper 
fuse is used. 


6.13 CLEANING 


The knobs, front panel and cabinet of the TS-520S are likely 
to become soiled after extended use. The knobs should be 
removed from the transceiver and cleaned with a neutral 
soap and warm water. Use a neutral soap (not harsh 
chemicals) and a damp cloth to clean the cabinet and front 
panel. 


Use an air blower or a soft bush to keep the interior clean 
and dust free. 


6.14 REPLACEMENT PARTS 


@ TUBES AND TRANSISTORS 


Operation of the TS-520S without proper tuning, or 
operation of the transceiver with a high voltage in excess of 
1000 volts, will significantly reduce the life of the final 
amplifier tubes. A bad tube or tubes should be replaced 
with S2001A (6146B) tubes. Matched tubes are not requi- 
red, however neutralization is required with new tubes. The 
driver is a 12BY7A. 


The transistors in the TS-520S can easily be damaged by 
being shorted or shocked by metallic tools. Be very careful 
during service operations, and when possible, use insulated 
tools. 


@ SERVICE PARTS 


Be sure to use replacement parts of equal or better ratings 
when servicing the transceiver. 


When ordering replacement or spare parts for your 
equipment, be sure to specify the following information: 


Model number and serial number of the equipment 
— Schematic number of the part — and the board 
number on which the part is located. 


Should it ever be necessary to return the equipment for 
repair be sure to pack it very carefully and include a full 
description of the problems involved. 
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7.1 GENERAL INFORMATION general by improper operation or connection of the 
transceiver, not by defective components. There is a sepa- 
The problems described in this table are failures caused in rate service manual for repair of the TS-520S. 


7.2 TRANSMITTER AND RECEIVER CIRCUITS 


SYMPTOMS CAUSE REMEDY 


Pilot lights do not light and there is no 1. Bad power cable or connections. 1. Chagk cables and connections. 
receiver noise when the POWER switch 2. Blown power supply fuse. 2. Replace the fuse. 

is turned on. 3. Wrong polarity connection for DC 3. Check for a negative ground power 
operation. connection. 


. See Section 6.6. (page 39) 
2. Check the 9 volt supply. 


. 9V DC supply not adjusted. 

2. Short circuit in 9 volt power supply or 
line. 

3. Improper battery voltage in mobile or 

portable operation. 


VFO (or FIX) indicator does not light. 1. Rear panel VFO plug not inserted. 1. Insert the jumpered plug. 


The relays operate with the stand-by 1. Improper microphone connection. 1. Require the microphone connector. 
switch in the REC position. 
Signal reports of off frequency operation 1. Calibrator requires alignment. 1. See Section 6.11. (page 40) 
even though the dial scale is calibrated. 
7.3 RECEIVER SECTION 


SYMPTOMS CAUSE REMEDY 


. Accessory CW filter is installed but 1. Wire on IF board not moved to CW. 1. See Section6.2. (page 34) 
selectivity and intelligibility are poor. 2. Bad CW filter. 2. Replace the CW filter. 
1 


An antenna is connected but no signals . Inoperative VFO or FC oscillator. 1. Insert the shunt plug into back panel. 
are heard. 2. Microphone PTT switch (or stand-by 2. Release the PTT switch. 


switch) is in the transmit position. 
An antenna is connected and the calibrator 1. Bad T/R relay. 1. Replace the relay. 
signal is received, but no signals are heard. 
One or more bands are operating but 


1. The heterodyne oscillator is not 1. See Section 6.3. (page 38) 
some are not. operating on the defective band. 
2. The antenna coil of the defective band 
requires alignment. 


Frequency difference between transmit 
and receive. 


FMing on sideband operation. 3. Check battery or alternator voltage. 


2. See Section 6.3. (page 38) 


1. See Section 6.8. (page 39) 
2. See Section 6.5. (page 39) 
3. Use a step-up transformer to raise 
the line voltage. 


1. Balanced detector is out of adjustment. 
2. IF board is out of adjustment. 
3. Low AC line voltage. 


S-meter deflects without a received 
signal. 


1. See Section 6.5. (page 39) 
2. Open RF GAIN control. 


1. IF board is out of adjustment. 
2. RF gain control closed causing low 
sensitivity. 


S-meter reads too high or too low. 


. See Section 6.3. (page 38) 
1. See Section 6.6. (page 39) 


Lack of sensitivity on one or more bands. 1. Receiver section requires realignment. 


The RIT control is at zero with the RIT 1. The RIT control is out of adjustment. 
circuit on, but the receive and transmit 


frequencies are different. 


Push RIT button. 


1. Turn MODE switch to correct 
sideband. 


1; 
ie 


RIT control inoperative. RIT circuit off. 


MODE switch is set to wrong 
sideband. 


SSB signal unintelligible. 
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7.4 TRANSMITTER SECTION 


SYMPTOMS CAUSE REMEDY 


ALC meter deflects with no output 1. No high voltage (+ 800V) on the 1. Check the HV power supply. 


final tubes. 
2. Bad final tubes. 2. Replace the tubes. 


3. SG switch is turned off. 3. Slide the switch up. 


ALC meter does not deflect and there 1. Too little MIC gain. 1. Increase the MIC GAIN control. 
is Output. 


The TS-5208S will not operate on SSB. 1. Open microphone plug or bad 1. Check the microphone. 
microphone. 

2. Too little microphone gain. 

3. Defective microphone amplifier on the 
GENERATOR board. 


There is output, but the RF meter shows 1. RF VOLT control not adjusted 1. Adjust control for 2/3 scale reading 

no output. correctly at full output. 

RF meter deflects too far. 1. RF VOLT control not adjusted 1. Adjust control for 2/3 scale reading 

correctly. at full output. 
VOX does not operate. 1. VOX GAIN control is closed. 1. See Section 4.12. (page 22) 
2. VOX switch is OFF. 2. Turn the switch on. 

VOX trips with AF sound from the 1. ANTI VOX control requires 1. See Section 4.12. (page 22) 

speaker. adjustment. 
VOX circuit releases between words 1. VOX time hold control requires 1. See Section 4.12. (page 22) 
or holds too long. adjustment. 


Excessive plate current. 1. Detuned final section. 1. See Section 6.9. (page 40) 
2. Low negative power supply voltage. 2. Check the power supply output. 


(no plate current). 


2. Increase the MIC control. 
3. Repair the circuit. 


3. Idling current requires adjustment. 3. See Section 4.11. (page 20) 
Plate current is too high or too low for 1. Carrier requires adjustment. 1. Adjust CAR control. 
CW. 
Low drive on one or more bands but not 1. Transmitter section requires 1. See Section 6.7. (page 39) 
on all bands. alignment. 


Broad DRIVE tuning on one or more 
bands. 


No drive or intermittent drive on one 1. Heterodyne oscillator requires 

or more bands. adjustment. 

Low drive and broad DRIVE tuning on 1. Bad driver tube 1. Replace the tube. 
all bands. 


1. See Section 6.3. (page 38) 


Signal reports of carrier. 1. Carrier requires balancing. 1. See Section 6.8. (page 39) 
Signal reports of distortion. 1. Too much microphone gain. 1. Reduce MIC control. 


Plate current is too low. 1. Bad final tubes. 1. Replace the tubes. 


Tuning becomes very broad. 
Idling current increases. 


Every time either of the final tubes 1. See Section 6.9. (page 40) 


is replaced, the TS-520S requires 
neutralization. 
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BOTTOM VIEW OF THE TS-520S (FIGURE 39) 
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GENERAL 
FREQUENCY RANGE............00........cccecee seen 160 meterband — 1.80to 2.00MHz 
80 meterband — 3.50to 4.00 MHz 
40 meterband — 7.00to 7.30 MHz 
20 meterband — 14.00 to 14.35 MHz 
15 meterband — 21.00 to21.45 MHz 
10 meter band — 28.00 to 28.50 MHz (A) 
— 28.50 to 29.10 MHz (B) 
— 29.10 to 29.70 MHz (C) 
; WWV — 15.0 MHz (receive only) 
MG) D Bvtabae tie..408 Aimee. fo sieengks see SSB (USB, LSB) or CW 
ANTENNA IMPEDANCE .......................065 50 ~ 75 ohms 
FREQUENCY STABILITY ...../0... Within 100 Hz during any 30 minute period after warmup 
Within +1 kHz during the first hour after 1 minute of warmup 
TUBES AND SEMICONDUCTORG............. Tubes 3 
Transistors 52 
FETs 19 
Diodes 101 
POWER REQUIREMENTG.......................... 
[7 zerazov ac seeoneapsaion [_130v0¢omeaten 
Sather 
DIMENSIONS tireH 3c. ttn. att ders dey 333 (13.2”) wide x 153 (5.9”) high x 335 (13.2") deep 
NVEIGHT 33 00) Oh Sie Giese, Se ae Atak e. dams 16 kg (37.4 Ibs) 
TRANSMITTER 
RF INPUT POWER ..................0::ccceeeeeeeenes 
200 watts PEP for SSB operation 120 watts PEP for SSB operation 
CARRIER SUPPRESSION .......................... Better than 40 db 
SIDEBAND SUPPRESSION ....................... Better than 50 db 
SUPRIOUS RADIATION .....................0.065. Better than 40 db 
MIGROPHON Bite: ccrtins cpcdsadtrentacsselney -pomeie cain High impedance microphone (50k ohms) 
AFRESPONSE Misfire lic: Bike te. devems 400 to 2,600 Hz, within —6 db 
RECEIVER 
SESE ESTA IRB Gla 2-5 Sec en ee a 0.25uV S-+N/N 10 db or more 
SERE CUIVULY akin. Sather os cans teas icine spar SSB — 2.4kHz( —6 db) 
— 4.4kHz(—60 db) 
CWw* — O.5kHz( —6 db) 
— 1.5 kHz(—60 db) 
* (with optional CW filter installed) 
IMAGEARATIO iiss. aatewcestideael berreescon Better than 50 db 
[E-REJEGCTION® 2708 0087 2 Bib. Se aee Better than 50 db 
AF OUTPUT POWERS. ccr teil tect tenes 1 Watt (8 ohms load, with less than 10% distortion) 
AF OUTPUT IMPEDANCE .......................... 4 to 16 ohms 
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1-1 KENWOOD TS-520S 


. The TS-520S is a highly sophisticated solid ‘state amateur 
radio transceiver employing only three vacuum tubes. 
Operatiing on all amateur bands between 1.8 and 29.7 
MHz, this unit is constructed modularly. All major electronic 
circuits are wired on easily removed or installed circuit 
boards. The TS-520S includes many built-in features 
usually found as extras on other transceivers. Included in 
the equipment are a VOX circuit, a 25 kHz crystal calibrator, 
an RIT circuit, a RF attenuator, and an effective noise blan- 
ker. The TS-520S also includes automatic gain control 
(AGC), automatic level control (ALC), provisions for break-in 
CW with sidetone, a speech processor, and built-in power 
supplies. 

The TS-520S also can connect a Digital Display, Model 
DG-5, (optional). The DG-5 is useful for reading the 
TS-520S operating frequency as precise as an order of 100 
Hz. 

Designed for operation on SSB or CW, the TS-520S delivers 
more than 200 watts PEP input. The low power consump- 
tion of the TS-520S, resulting from its solid state design, 
makes the transceiver ideal for portable and mobile opera- 
tion. Any complicated electronic equipment will be dama- 
ged if operated incorrectly. and this transceiver is no excep- 
tion. Please read all of the operating instructions before put- 
ting the TS-520S on the air. 


1.2 REQUIREMENTS FOR OPERATION 


@ AC OPERATION 


The TS-520S requires no external power supply for opera- 
tion. For fixed station operation, the TS-520S operates from 
any 120/220V AC, 50/60 Hz power source capable of sup- 
plying 280 watts or more. The transceiver has a built-in 8 
ohm speaker. 


@ DC OPERATION 


The TS-520S make possible for a mobile operation by using 
optional DS-1A. 


@ ANTENNA 


Fixed Station— Any of the common antenna systems desi- 
gned for use on the high frequency amateur bands may be 
used with the TS-520S, provided the input impedance of the 
transmission line is not outside the capability of the pi-out- 
put matching network. The transmission line should be of 
the coaxial cable type. An antenna system which shows a 
standing wave ratio of less than 2 : 1 when using 50 or 75 
ohm coaxial transmission line, or a system that results in a 
transmission line input impedance that is essentially resisti- 
ve, and between 15 and 200 ohms will take power from the 
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transceiver with little difficulty. If openwire or balanced type 
transmission line is used with the antenna, a suitable an- 
tenna tuner is recommended between the transceiver and 
the feed line. Methods of construction and operating such 
tuners are described in detail in the ARRL Antenna Hand- 
book, and similar publications. For operation on the 160, 75 
and 40 meter bands, a simple dipole antenna, cut to reso- 
nance in the most used portion of the bands, will perform 
satisfactorily. For operation of the transceiver on the 10, 15, 
and 20 meter bands, the efficiency of the station will be 
greatly increased if a good directional rotary antenna is 
used. Remember that even the most powerful transceiver is 
useless without a proper antenna. 


Mobile Station— Mobile antenna installations are critical, 
since any mobile antenna for use on the high frequency 
bands represents a number of compromises. Many ama- 
teurs lose the efficiency of their antenna through improper 
tuning. Remember the following points when using the 
TS-520S with a mobile antenna. 


The ‘‘Q” of the antenna loading coil should be as high as 
possible. There are several commercial models available 
which use high “‘Q” coils. 


The loading coil must be capable of handling the power of 
the transceiver without overheating. In the CW mode the 
power output of the transceiver will exceed 80 watts. 


The SWR bridge is a useful instrument, but unfortunately it 
is Quite often misunderstood, and overrated in importance. 
Basically, the SWR bridge will indicate how closely the an- 
tenna load impedance matches the transmission line. With 
long transmission lines, such as will be used in many fixed 
station installations, it is desirable to keep the impedance 
match fairly close in order to limit power loss. This is parti- 
cularly true at the higher frequencies. The longer the line, 
and the higher the frequency, the more important SWR be- 
comes. However, in mobile installations the transmission 
line seldom exceeds 20 feet in length, and an SWR of even 
4 to 1 adds very little to power loss. The only time SWR will 
indicate a low figure is when the antenna presents a load 
close the 50 ohms, but many mobile antennas will have a 
base impedance as low as 15 or 20 ohms at their resonant 
frequency. In such a case, SWR will indicate 3 or 4 to 1, 
and yet the system will be radiating efficiently. 


The really important factor in your mobile antenna is that it 
should be carefully tuned to resonance at the desired fre- 
quency. The fallacy in using an SWR bridge lies in the fact 
that it is sometimes possible to reduce the SWR reading by 
detuning the antenna. Field strength may actually be redu- 
ced in an effort to bring SWR down. Since field strength is 
the primary goal, we recommend a field strength meter for 
antenna tuning. 


For antenna adjustments, the transceiver may be loaded 
‘lightly, using the TUN position instead of operating at full 
power output. This will limit tube dissipation during adjust- 
ments, and will also help to reduce interference on the fre- 
quency. In any case, do not leave the transmitter on for very 
long at one time. Turn it on just long enough to tune and 
load, and get a field strength reading. Start out with the an- 
tenna whip at about the center of its adjustment range. Set 
the VFO to the desired operating frequency and then adjust 
the PLATE control for a dip, and then the LOAD control. 
Then observe the field strength reading. The field strength 
meter may be set on top of the dash, on the hood, or at an 
' elevated location some distance from the car. 


Change the whip length a half inch, or so at a time, retune 
the finals each time, and again check the field strength at the 
antenna. Continue this procedure until the point of maxi- 
mum field strength is found. This adjustment will be most 
critical on 75 meters, somewhat less critical on 40, until on 
10 meters the adjustment will be quite broad. After tuning 
the antenna to resonance, the finals can be loaded to full po- 
wer. 


@ MICROPHONE 


The microphone input is designed for high impedance (50k 
ohms) microphones only. The choice of microphone is im- 
portant for good speech quality, and should be given serious 
consideration. The crystal lattice filter in the transceiver pro- 
vides all the restriction necessary on audio response, and 
further restriction in the microphone is not required. It is 
more important to have a microphone with a smooth, flat re- 
sponse throughout the speech range. 


The microphone manufacture’s instructions should be follo- 
wed in connecting the microphone cable to the plug. With 
many microphones, the push-to-talk button must be pressed 
to make the microphone operative. For VOX operation, this 
feature may be disabled, if desired, by opening the micro- 
phone case and permanently connecting the contacts which 
control the microphone. 


The standard microphone sensitivity is within the range of 
— 50 db to — 60 db. If a microphone having a higher sensi- 
tivity is used, the ALC circuit will not function properly. In 
this case, insert an attenuator as shown in the illustration at 
right or connect a resistor (10k ~ 33k ohms) in parallel with 
the capacitor 100 pF (C13) in the generator unit 
(X52-1090-00) of the transceiver. 


10K ~ 33 K 
Microphone sf TS-520S 
o Microphone connector 
Oe 


@ EXTERNAL SPEAKER AND HEADPHONES 


Receiver audio output from the TS-520S is 1 watt at 4 to 16 
ohms. The TS-520S has a built-in speaker. However, if an 
external speaker is desired for fixed station or mobile opera- 
tion, simply connect it to the SPEAKER jack on the rear pa- 
nel. The speaker may be any good 8 ohm permanent ma- 
gnet type in the 4 inch or larger size. The internal speaker is 
disconnected when an external speaker is used. The 
SP-520 is a speaker designed for use with the TS-520S 
Headphones should also be 8 ohms impedance. When the 
headphones are connected to the front panel PHONES jack 
the speaker is disabled. 
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2.1 UNPACKING 


Remove the TS-520S from its shipping box and packing ma- 
terial and examine it for visible damage. If the equipment 
has been damaged in shipment, save the boxes and packing 
material and notify the transportation company immedia- 
tely. It is a good idea to save the boxes and packing material 
in any case because they are very useful for shipping or mo- 
ving the equipment. 


The following accessories should be included with the trans- 


ceiver: 
Operating Manual............ 1) “AC Power Cord a...:037- 1 
Microphone Plug.............. 1) Speaker Plug. oye 1 
Jumpered 9-pin Plug....... de OP US SPlugise. cee ie 1 
RCA Phono Plugs............ 3 Fuse (6Ax 2, 4A~x 2, 
Alignment Tool................ 1 ZACK A ae ea Meera a 5 
Plastic Extension Feet 

with Screws .............6655 2 


2.2 OPERATING LOCATION 


As with any solid state electronic equipment the TS-520S 
should be kept from extremes of heat and humidity. 
Choose an operating location that is dry and cool, and avoid 
operating the transceiver in direct sunlight. Also, allow at 
least 3 inches clearance between the back of the equipment 
and any object. This space allows an adequate air flow from 
the ventilating fan to keep the transceiver cool. 


2.3 CABLING (See Figure 1) 

8 GROUND 

So preventing to receive an electricshock, TV! and BCI, se- 
lect a good, effective ground for installation and then con- 
nect an earthing wire to the backside of GND terminal. Use 


a heavy earth line as big as possible, it is because short-line 
wiring is regarded as most effective for operation. 


@ ANTENNA 


Connect a 50 ohms antenna feedline to the coaxial connec- 
tor on the rear panel. 
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@ KEY 


If CW operation is desired, connect a key to the KEY jack. 


® POWER CONNECTIONS 


Make sure the POWER switch on the front panel of the 
TS-520S is turned off, the stand-by switch is put in the REC 
position, and that the voltage switch on the back of the 
TS-520S is switched to the correct line voltage (120 or 
220). Connect the POWER cord to an appropriate external 
power source. 


@ SPEAKER 


If an external speaker is desired, connect a cord to the 
SPEAKER jack on the back of the TS-520S and to the 
SPEAKER jack on the back of the SP-520 (or to an external 
8 ohm speaker). 


@ MICROPHONE 


Attach the microphone connector to a suitable microphone 
as shown in Fig. 2. Be sure that the PTT switch of the 
microphone is separate from the microphone circuit, as 
shown in Fig. 3. 

It should be noted that a microphone with a 3P plug having 
a common earth terminal cannot be used. 


ANTENNA 


SS EXTERNAL VFO 
VFO-520S 


PHONE 
PATCH 
OUT 


Fig. 1 (B) Power Plug Wiring 
IMPORTANT-When wiring a new power plug, 
confirm that the pin numbering on the new plug 
is identical to the pin numbering on the POWER 
connector. The transceiver can be damaged by 
incorrect pin wiring. 


120V/220V 


120V/220V 


AC OPERATION seen from the cord. 


By use of optional DC-DC converter DS-1A. 


<x 
wo 
uw 
7) 
=) 
ve 


PHONE 
PATCH 
IN 


EXTERNAL 
SPEAKER 
SP-520 


Microphone 


DC 13.8V 
oS Of, SEER AON Fig. 2 Microphone Connector Wiring 


ele f= 


Matching transformer 


(1) Unsuitable for PTT operation. 


Microphone 


Matching transformer 


-—— 


\ Switch 


(b) Suitable for PTT operation. 


Fig. 3 A Suitable PTT Microphone 


EXT VFO 


9-pin jumpered plug 


Fig. 4 Back Panel Jumpered EXT VFO Connector 
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SECTION 3. OPERATING CONTROLS 
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UELSLLOLL ry 
USL 


@ RIT Indicator Light 
4) VFO Indicator Light: : 


@prit Control 


@ Fix Indicator Light 
27) LOAD Control 


®) Acc switch 
@) FIX CH Select Switch 


@ METER Switch 
(24) MIC Control 


® NB Switch 
(22) CAR Control 


VOX Switch 
® Wise 26) PLATE Control 


H: SW Switch 
® ad €®) AF GAIN Control 


1) Meter 


€Z) RF GAIN Control 


© Stand-by Switch , (25) DRIVE Control 


& Headphone Connector 
@ Microphone Connector 


mode switch 


QZ) RF ATT Switch €f) POWER Switch 


@ FUNCTION Switch 


©® dial Scale 
@) Main Tuning Knob QBAND switch 


Q@RIT Switch 


@) Sub-dial 


Fig. 5 Front Panel Controis 


3.1 FRONT PANEL CONTROLS (See Figure 5) 


@ METER (@on Figure 5) 


The meter monitors five different functions, depending on 
the position of the METER switch. In receive the meter is 
automatically an S-meter. The S-meter shows received sig- 
nal strength on a scale of O to 40 db over SQ. In transmit 
the meter function depends on the position of the METER 
switch, as described below. 


@ METER SWITCH (@on Figure 5) 


The position of the METER switch determines the function 
of the meter. The switch selects one of the following 
functions (see Table 4 for nominal meter readings): 


ALC (Automatic Level Control) 
In this position the meter monitors the ALC voltage of 
the internal ALC circuit (or the ALC voltage feedback 
from a linear amplifier operated in conjunction with the 
TS-520S). For SSB operation the ALC reading for voice 
peaks should be within the indicated ALC range of the 
meter. The ALC voltage adjustment is made with the 
MIC control for SSB and with the CAR control for CW. 


IP (Plate Current) 
In this position the meter monitors the plate current of 
the final tubes. The meter scale is calibrated from O to 
350 ma. 


RF (Output Power) 
In this position the meter monitors the relative output 
power of the transceiver. There is no meter scale for 
this position. Normally the reading should be adjusted 
with the RF VOLT control for a 2/3 scale meter reading. 


HV (High Voltage) 
In this position the meter monitors the high voltage 
from the power supply. The meter scale is calibrated 
from 6 to 10, indicating 600 to 1000 volts. 


@ CH. (FIXED CHANNEL) SELECT SWITCH 
(on Figure 5) 


This four-position rotary switch selects between four 
different fixed frequency channels which can be installed 
inside the transceiver. Fixed frequency operation is 
convenient for operation on often used frequencies. The 
fixed channel oscillator replaces the VFO when the 
FUNCTION switch is placed in the FIX position. 


® VFO INDICATOR LIGHT (@on Figure 5) 


The VFO indicator is a light emitting diode which illuminates 
whenever the TS-520S’s internal VFO is controlling the 
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transceiver’s operation. The indicator is not lighted during 
fixed channel, or remote VFO, operation. 


@ FIX (FIXED CHANNEL OPERATION) INDICATOR 
LIGHT (@on Figure 5) 


The FIX indicator is a light emitting diode which illuminates 
whenever the TS-520S’s internal fixed frequency oscillator 
is controlling the transceiver’s operation. 


B RIT SWITCH (@on Figure 5) 


This push-button switch turns the RIT (Receiver Incremental 
Tuning) circuit on and off. With the switch depressed, the 
circuit is activated and the RIT indicator is lighted. The RIT 
control can then adjust the receiver frequency independently 
of the transmit frequency for VFO operation. 


® RIT INDICATOR (@on Figure 5) 


This light emitting diode is illuminated when the RIT circuit 
is turned on, showing that the transmit and receive 
frequencies may be different. 


@ RIT CONTROL (@on Figure 5) 


When the RIT switch is pressed on, this potentiometer tunes 
the TS-520S's receiver. The RIT circuit allows the operator 
to tune the receive frequency more than +2 kHz without 
changing the transmit frequency. 

At the zero (mid-point) position the receive frequency is the 
same as when the RIT circuit is turned off. 


@ STAND-BY SWITCH (@on Figure 5) 


This two-position lever switch selects one of the following 
functions: 


REG} =. pms. The transceiver is receiving unless the 
microphone PTT switch is switched to 
transmit, or the VOX circuit is activated. 


SEND............ The TS-520S is locked into the transmit 
mode in this switch position. 


® H. SW (Heater) SWITCH ( @ on Figure 5) 


This switch turns the heater circuits of the three transmitting 
tubes on and off. The heaters would normally be turned to 
OFF to reduce power consumption in mobile or portable 
receiving. 


& VOX SWITCH (@ on Figure 5) 


This two-position lever switch selects one of the following 
functions. 


MAN ............ With the switch in this position, the 
transceiver is switched into transmit or 
receive by the stand-by switch or the PTT 
switch on the microphone. 


iy ©) ae ae ie ame With the switch in this position, the VOX 
circuit is turned on for voice operated 
transmit on SSB semi-automatic break-in 
operation on CW. 


® NB SWITCH (@ on Figure 5) 


The NB switch turns the built-in noise blanker circuit on and 

off. The noise blanker is designed to reduce pulsating ig- 
nition type noises. When the lever switch is flipped up, the 
Circuit is turned on. 


@ AGC SWITCH (® on Figure 5) 


The AGC switch controls the AGC (Automatic Gain Control) 
circuit giving the operator three choices: 


8) 5 ee es It may be desirable to turn the AGC off when 
receiving a very weak signal. 
FASTA). #5... The FAST AGC position is designed for use in 
| CW operation. 
ROW ite. 2 Use the SLOW AGC position for SSB 
operation. 


@ RF ATT SWITCH (@ on Figure 5) 


With this switch set to ON, ATT (attenuator) of about 20 db 
is connected to the antenna circuit, protecting the RF 
amplifier and mixer circuit from strong input signals. 


@ MODE SWITCH (@ on Figure 5) 


This switch selects one of the following modes of operation. 


AINE creer’ Turn the MODE switch to this position to 

generate a low power carrier for tuning the 
transceiver. 
The mode switch is also used for frequency 
setting and calibration during CW operation. 
In the TUN position the input power into the 
final section is reduced to prevent tube 
damage during tuning. Normal operation is 
not possible in this mode. 


CW es fora This position is used for operating the 
TS-520S in the CW mode. 


IS Ob erere es This switch position selects the USB circuits 
for operating on upper sideband. Inter- 
nationla amateur practice dictates the use of 
USB on the 14, 21, and 28 MHz bands. 


USB’. Rees. This switch position selects the LSB circuits 
for operating on lower sideband. Internatio- 
nal amateur practice dictates the use of LSB 
on the 1.8, 3.5 and 7 MHz. 


@ BAND SWITCH (@ on Figure 5) 


This 10-position switch selects all the necessary circuits to 
tune the transceiver to the desired 600 kHz band. 


@ FUNCTION SWITCH (@ on Figure 5) 


This 7-position rotary switch selects one of the following 
transceive functions. 


CAL-FIX....... This position allows calibration of the 
TS-520S’s_ internal VFO to one of the 
transceiver’s fixed frequency channels (if an 
optional fixed channel crystal is installed). 
With the switch in this position a signal is 
generated at the selected fixed channel 
frequency and the main tuning knob can be 
tuned to zero beat the calibrating signal. 


CAL-RMT ..... This position allows calibration of the 
VFO-520S (remote VFO) to the transceiver’s 
operating frequency. With the switch in this 
position, the transceiver generates a ca- 
librating signal and the VFO-520S can be tu- 
ned to zero-beat the calibrating signal. 


CAL-25 kHz. With the switch in this position, the 
transceiver’s calibrator circuit generates a 
marker signal at every 25 kHz for normal ca- 
libration of the internal VFO. 


VEO ee. The switch is kept in this position for normal 
transceive operation. 


VFO:REee With the switch in this position, the 
TS-520S's internal VFO controls the receive 
function and the internal fixed channel oscil- 
lator controls the transmit function (if fixed 
channel crystals are installed in the oscil- 
lator). 


15 ae: eee With the switch in this position, the 
TS-520S’s internal VFO controls the transmit 
function and the built-in fixed channel oscil- 
lator controls the receive function (if fixed 
channel crystals are installed in the oscil- 
lator). The VFO.R and FIX.R allow 
cross-channel operation without an external 
VFO. 


EXT Tas. With the switch in this position, the 
TS-520S's fixed channel oscillator controls 
the transmit and receive function of the 
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transceiver (if accessory fixed channel 
crystals are installed in the transceiver). 


@ MAIN TUNING KNOB (@ on Figure 5) 


This control turns the VFO and dial scale to select the 
frequency to be added to the band frequency to establish the 


transceiver’s operating frequency. 
The TS-520S also has a Fast Forward Tuning control. 


@ DIAL SCALE (@® on Figure 5) 


The dial scale provides a direct frequency readout, calibrated 
to 1 kHz from O to 100 kHz. The sub-dial is calibrated to 
display the frequency every 25 kHz. The frequency 
displayed on the dial scale, when added to the base 
frequency of the chosen band and the frequency shown on 
the sub dial, shows the exact operating frequency of the 
transceiver. One revolution of the dial scale is 100 kHz. 


® SUB-DIAL (@ on Figure 5) 


The sub-dial is turned with the main tuning knob to select 
the operating frequency of the transceiver. It is calibrated at 
25 kHz intervals from O to 600 kHz. The operating 
frequency of the TS-520S is determined by adding the 
frequency shown on the BAND switch, this sub-dial, and the 
dial scale. 


@ MIC CONTROL (PROCESSOR PULL ON) 
(@ on Figure 5) 


The MIC gain control adjusts the gain of the microphone 
amplifier for SSB operation as well as switching a speech 
processor for DX operation. For normal operation, push the 
knob in and adjust the MIC GAIN for an in scale ALC meter 
reading on voice peaks. Adjusted in this way, the 
transceiver generates a. natural sounding transmission. 


For difficult DX operation however, pull the control out and 
readjust the MIC GAIN for an in scale ALC reading on voice 
peaks. Turn the speech processor off for normal operation. 


@ CAR CONTROL (@ on Figure 5) 


This control turns a variable resistor that adjusts the output 
carrier level during CW operation. The control is adjusted for 
200 ma of plate current for CW operation. 


@ AF GAIN CONTROL (@ on Figure 5) 


This control adjusts the gain of the receiving audio 
amplifier. The audio volume of the received signal increases 
as the control is turned clockwise. 
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® RF GAIN CONTROL (@ on Figure 5) 


This control adjusts the gain of the receiver section’s RF 
amplifier. Turn the knob fully clockwise for maximum gain 
and for a correct S-meter reading. Turn the control 
counter-clockwise to reduce the gain. 


® DRIVE CONTROL (@ on Figure 5) 


The DRIVE tuning control tunes the plate tank circuit of the 
12BY7A driver as well as the receiver's antenna and mixer 
coils. In receive the DRIVE control is tuned for maximum 
sensitivity (maximum S-meter deflection). In transmit the 
DRIVE control is tuned for a maximum ALC reading. When 
the control is correctly tuned for transmission it will be cor- 
rectly tuned for reception. 


@ PLATE CONTROL (@ on Figure 5) 


The PLATE control adjusts the plate tuning of the two final 
amplifier tubes. 


@ LOAD CONTROL (@ on Figure 5) 


The LOAD control adjusts the loading of the pi-circuit 
between the final section and the antenna. The control is 
adjusted as described in Section 4 for impedance matching. 


@ MIC CONNECTOR (@ on Figure 5) 


The microphone connector is four pronged, allowing use of 
the PTT microphone. Figure 2 shows how to wire the plug 
on the microphone cable. 


® PHONES JACK (@ on Figure 5) 


The headphones jack allows use of a 4 to 16 ohm set of 
headphones with a 1/4” phone plug attached. When the 
phones are plugged into the transceiver, the speaker is 
disconnected. 


@ POWER SWITCH (@ on Figure 5) 


The POWER switch turns all the power on and off in the 
TS-520S. 


3.2 SIDE PANEL CONTROLS 


The 5 controls located on the left side of the transceiver are 
covered by a protective panel. The cover is removed by 
simply pulling the two black fasteners. 


® RF VOLT CONTROL (@on Figure 6) 


Use the RF VOLT control to adjust the sensitivity of the RF 
output function of the meter. Adjust it for a 2/3 scale 
reading during CW transmission. 


-B BIAS CONTROL @on Figure 6) 


The BIAS control adjusts the bias voltage of the two 
S2001A (6146B) amplifier tubes. Turning the control 
clockwise increases the idling plate current of the tubes. 
Section 4 describes adjustment of the bias current. 


@ DELAY CONTROL @®@on Figure 6) 


The DELAY control adjusts the holding time of the VOX cir- 
cuit for VOX or break-in CW operation. The control will have 
to be adjusted to the preference of the individual operator. 


@ ANTI VOX CONTROL (@on Figure 6) 


This control adjusts the level of the anti VOX signal fed in to 
the VOX circuit. Adjust the control to prevent feedback of 
the speaker from tripping the VOX circuit. 


B VOX GAIN CONTROL (@on Figure 6) 


This control adjusts the sensitivity of the VOX circuit by ad- 
justing the gain of the VOX amplifier, for voice control led 
operation. 


VOX GAI 


ia za = 


ANTI VOX Control 


@ DELAY Control fae 


@ BIAS Control 
QPF VOLT Control 


Fig. 6 Side Panel Controls 


3.3 REAR PANEL CONTROLS (See Figure 7) 


@ COOLING FAN (@on Figure 7) 


This fan cools the RF amplifier section of the TS-520S to in- 
sure reliable and efficient operation. 


@ TRANSVERTER OUT JACK (@on Figure 7) 


This is the low level RF output jack for use with a VHF 
transverter. 


@ TRANSVERTER IN JACK @on Figure 7) 


This is the RF input jack for input from a VHF transverter. 


@ TRANSVERTER CONNECTOR (@on Figure 7) 


This 12-pin connector is used to control an accessory VHF 
transverter. 


FUNCTION 


Transverter in 


Normally closed 


No connection 
relay contact 


+210V DC Ground 


No connection +210V DC 


— 100V DC No connection 


Transverter in Ground 


@ X VERTER SWITCH (@on Figure 7) 


When VHF Transverter (TV-502) is connected to the 
transceiver, the selection of HF or VHF is automatically ac- 
complished by setting the transverter switch to ON or OFF. 


@ ANTENNA CONNECTOR (@on Figure 7) 


This SO-239 coax connector should be attached to a 
suitable antenna for transmitting and receiving. See Section 
1.2 for a discussion of an appropriate antenna. 


™ POWER SUPPLY CONNECTOR (@on Figure 7) 


This 12-pin connector is used to connect an AC or DC power 
source to the transceiver. 
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(B car OUT Jack 


(PHONE PATCH OUT Jack @) HET OUT Jack 


(3 PHONE PATCH IN Jack ®) vero out Jack 


oD Cooling Fan ® DC 13.8V Power Connector 


@) KEY Jack 


@) SPEAKER Jack 


48) REMOTE 
Connector 

EXT VFO 
Connector 

5) X VERTER 
Switch 

X VERTER 
Control Connector 


6) ANT Connector 


@ x VERTER OUT Jack 


1) SG Switch 


© DC Fuse 


@) X VERTER IN Jack 


€) GNo stud 


@ Power Connect 


AC Volt lect 
@R)EXT REC ANT Jack @ oltage Selec 


2) REC ANT Switch 


@ AC Fuse 


14 Fig. 7 Rear Panel Controls 


FUNCTION 


cai 


12 +13.8V DC to DC module 


The power plug wiring is shown in Figure 1C. 


@ AC FUSE (@on Figure 7) 


This fuse is a 3AG, 4 amp fuse which protects the power 
supply of the transmitter against short circuits. Never use a 
higher amperage fuse than the one specified. An improper 
one can cause extensive damage to the transmitter. When 
the fuse blows out, try to determine the cause before replac- 
ing it. 

When the position of the AC Voltage Selector Switch is 
changed, it is also necessary to change the power fuse. For 
120 volt operation a 6 ampere fuse, for 220 volt operation a 
4 ampere fuse provided with the TS-520S should be used. 


@® DC FUSE (@on Figure 7) 


This is a 2A fuse holder, placed in the 13.8V DC power 
source. 


@ KEY JACK (@ on Figure 7) 


Connect a key to this 1/4” phone jack for CW operation. 


@ SPEAKER JACK (@® on Figure 7) 


The receiver audio output can be connected through this 
jack to the SP-520 or another external 4 to 16 ohm 
speaker. The internal speaker is disconnected when an ex- 
ternal speaker is connected. 


@ 13.8V DC CONNECTOR (@® on Figure 7) 


This connector is provided specifically for the DG-5 Digital 
Display to supply 13.8V DC power. It is capable of 
delivering around 1A. 


CONNECTION FOR CONNECTION FOR 
AC OPERATION DC OPERATION 


Power direct (Connect to pin 3 for remote 


[sat sowercommen SSSCSC~C~s PRA SSSSC* Nc 
[4] 13.8V DC toconrol DC mode _——~‘(Neeanmection == urparto 2.7.8. Thana 12 | 
a 
fs [Powerswiching —CSC*C*‘“‘“zsIOVROVAC™O™*C*~*~*sd@ TVG 
[a [13aV DC tpn ain AC operation Jumparto® «dt Nocomecton | 
[8 [13.8 0c operate soldsttecrouts =i dumperto8 SSC Super 2. 7 end 12 
Tio [12.eVAC opin TmACoperaton __——‘dumperto? _———~+diNoconmestion | 
paz | 


Jumper to 2, 4, 7,9 and 12 
Jumper to 2, 4, 7,9 and 11 


CAUTION: 
The connector output power contains a large amount of 
ripples. Do not use it for units other than the DG-5 unless 


absolutely necessary. 


® VFO OUT JACK (@® on Figure 7) 
HET OUT JACK (@® on Figure 7) 
CAR OUT JACK (@® on Figure 7) 


These jacks feed the respective local oscillator outputs to the 
DG-5 Digital Display. 


® PHONE PATCH IN JACK (@® on Figure 7) 


This is a phone patch input terminal for transmission of 
SSTV or other line inputs. 


B PHONE PATCH OUT JACK (@® on Figure 7) 


This is line output terminal for phone patch on recording. It 
is also used for connection to the input of FSK demodulator 
or SSTV. 


@ REMOTE CONNECTOR (@ on Figure 7) 


The REMOTE connector is an 8-pin socket for use in inter- 
connecting a linear amplifier, an external speaker, or another 
accessory item. (See Figure 30) 
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FUNCTION | PIN FUNCTION 
Normally open 


ALC feedback 
No connection 
approx. —6V 


Pri ALC threshold level 
Normally closed Raeeanecticn 
relay contact 

External speaker 
Ground 


Load impedance 
4~ 162 
B® EXTERNAL VFO CONNECTOR (@® on Figure 7) 


This 9-pin connector provides a means of interconnecting 
the KENWOOD VFO-520S, another external VFO. The 
interconnecting cable is provided with the VFO-520S. The 
9-pin jumpered VFO plug provided with the TS-520S must 
be inserted in this socket for normal transceiver operation. 


FUNCTION | PIN | FUNCTION 
VFO signal ee ounene signal 


an VFO signal shield 
Ground 9V DC to internal 
VFO (pin 9) 
9V DC to external 
Relay voltage 
(+ on transmit) 


Example: 


Remove screw and 
stopper plate 


Stopper plate 


Changing power voltage from 220V to 120V. 


Switch stopper 
to opposite side 


® SG SWITCH (@ on Figure 7) 


The SG slide switch controls the screen grid voltage on the 
final tubes. For tuning or neutralizing the TS-520S you can 
set the switch to the OFF position. Turn the switch back to 
the ON position for normal operation. The SG voltage is on 
when the switch is up and off when the switch is down. 


B GND (Ground) LUG (@ on Figure 7) 


To prevent accidental shocks from the chassis, as well as in- 
terference, connect a good earth ground to this lug. 


® AC VOLTAGE SELECT SWITCH (@ on Figure 7) 


This slide switch switches the primary of the power 
transformer to select 120 or 220V AC operation. 


B EXTERNAL RECEIVER ANTENNA JACK (@ on 
Figure 7) 


This is an antenna connector to which an external receiver, 
for example, a sub-receiver, is connected. 


B® RECEIVER ANTENNA SWITCH (@ on Figure 7) 


This switch connects the antenna to the TS-520S at the 
NORMAL position and to the external receiver at the REC 
ANT position. 


Lock lever by attaching 
stopper plate to opposite 
side screw 


Fig. 8 Changing Power Voltage 
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SECTION 4. OPERATING INSTRUCTIONS 
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4.1 PRELIMINARY PROCEDURE reception with the H. SW switch turned to OFF. Advance 


the AF GAIN control clockwise until some receiver noise is 
heard in the speaker. Turn the main tuning dial within the 
frequency range of the amateur band chosen until a signal is 
heard. Tune the signal for the clearest possible reception, 
and then adjust the DRIVE control for maximum deflection 


Set the MIC and CAR controls to zero and the MODE switch 
to LSB, USB, or CW tto prevent accidental transmit 
conditions before tuning. The TS-520S must be operated 
into a 50 ohm antenna or dummy load with an SWR less 
than 2:1. Random length wire antennas or light-bulb of the S-meter. 
dummy loads cannot be used. Conventional half-wave dipo- 
les and beam antennas should only be used at or near their 
resonant frequency. Exceeding an SWR of 2: 1 can 
damage the components in the output stage of the 
transceiver. Refer back to Section 1.2. 


The RF GAIN control varies the AGC feedback voltage which 
effects the S-meter reading. With the RF GAIN control fully 
clockwise, the S-meter gives a proper signal strength 
reading. Turning the contro! counter-clockwise reduces the 
RF gain, reducing signal strength and band noise. 


Be sure to complete all of the required cabling, as described 
in Section 2.3. 


4.3 READING THE OPERATING 
FREQUENCY (See Figure 9) 


With a suitable antenna and microphone (or key) connected 
to the transceiver, set the TS-520S switches to the positions 


described in Table 1. The operating frequency of the TS-520S is the sum of three 


different readings — the base frequency of the band (1.8, 
7.0, .....), the reading of the sub-dial (0, 100, 200, .....) and 


4.2 RECEIVER TUNING the reading of the dial scale (O, 10, 20, .....) 


The sub-dial is calibrated in 25 kHz intervals from 0 to 600. 
The dial scale is calibrated in 1 kHz intervals from O to 100. 
Four revolutions of the main tuning knob turns the dial scale 
once, covering 100 kHz. Six turns of the dial scale covers 
the entire band from O to 600 kHz. 


Refer to Table 1 for the initial switch settings of the 
TS-520S for receiving, and then continue with the described 
procedure. 


Push the POWER switch on. The meter, dial scale, and VFO 


indicator will light, indicating that the transceiver is 
operating. The receiver section if fully solid-state allowing 


TABLE 1. Initial Switch Settings for Receiving 


CONTROL 


CONTROL LOCATION 


FRONT PANEL CONTROLS BAND Switch Desired band 
POWER Switch OFF 
H. SW Switch OFF 
Stand-by Switch REC 
NB Switch OFF 
RIT Switch OFF 
FUNCTION Switch VFO 
AGC Switch SLOW or FAST 
MODE Switch To the appropriate siceband or CW 
RF ATT Switch OFF 
PLATE Control Middle of the range for the band 
DRIVE Control Centered 
RIT Control Centered 


AF GAIN Control 
RF GAIN Control 
EXT VFO Connector 
SG Switch 

X VERTER Switch 
REC ANT Switch 


Fully counter-clockwise 

Fully clockwise 

The jumpered plug must be in this socket 
ON (up position) 

OFF 
NORMAL 


REAR PANEL CONTROLS 


The remaining controls do not affect reception so they may be in any position. 
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Example: BAND Switch — 14.0 
Sub-dial — between 200 and 300 
Dial Scale — 80 
Operating Frequency — 
14.0 MHz + 200 kHz 
+80 kHz = 14.280 MHz 


When the TS-520S is correctly calibrated, as described 
below, the center dial pointer shows the operating frequency 
for CW. The left dial pointer shows the operating frequency 
for LSB operation and the right dial pointer shows the 
operating frequency for USB operation. 


During CW operation, the center dial pointer provides two 
different readings, one for transmission and the other for 
reception. 

In transmitting mode, the reading on the center dial pointer 
is the transmit frequency. In receiving mode, however, the 
mode switch should be set to TUNE and the main dial of 
VFO adjusted to zero beat the desired receive frequency. 
Then, the reading on the center dial pointer is the receive 
frequency. 

Under such a condition, the receiving signal can be clearly 
heard as a 700 Hz tone by setting the mode switch to CW. 
The transmit/receive frequency of the transceiver will now 
be set to the operating frequency of the other station. 

If a modification is made on the wiring of the carrier unit, no 
beat tones will appear on either side of the zero beat. In this 
case, the reading at the mid-position between the LSB 
pointer and the center dial pointer, which is obtained when 
the beat tone of receiving signal is about 800 Hz, is the 
transmit/receive frequency. 


LSB Dial Reading — 180 KHz 
USB Dial Reading - 177 KHz 
CW Dial Reading — 178.5 KHz 


The operating frequency of the transceiver is the sum of 
the band frequency (1.8, 3.5, 7.0, 14.0, 21.0, 28.0, 
28.5, or 29.1), the sub-dial reading (0, 100, 200 ...), and 
the dial scale reading. 


EXAMPLE: 


14.0 MHz 
100 kHz 
TIP Wane 


BAND SWitch 
Sub-dial 
Dial Scale 


Operating Frequency~ 14.177 MHz (for USB operation) 


For modification of the wiring, disconnect the brown lead 
from the CWR terminal and connect it to the LSB terminal: 
similarly, disconnect the gray lead from the CWT terminal 
and connect it to the CWR terminal. 


4.4 CALIBRATION 


@ NORMAL TRANSCEIVER CALIBRATION 


Turn the FUNCTION switch to CAL-25 kHz to activate the 
crystal calibrator. Be sure the RIT switch is OFF. Turn the 
main tuning knob to receive one of the marker signals which 
are generated at 25 kHz intervals. For greatest accuracy 
choose a calibrator signal near the desired operating 
frequency. 


ESB’....... Set the MODE switch to LSB and tune the main 
tuning knob to zero beat one of the marker sig- 
nals. If the dial scale reading under the left-hand 
LSB dial pointer is not on an even 25 kHz 
marking, hold the main tuning knob with one 
hand and turn the dial scale shows the correct 
reading. 


LSB USB 


Fig. 9 Reading the Operating Frequency (Refer to Section 4.3) 
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ISB... scces Use the procedure described above with the 
MODE switch turned to USB. Use the USB 
(right-hand) dial pointer. 


CWT oa... Set the mode switch to TUNE to zero beat the 
marker signal. Then, turn the main dial and ca- 
librate the frequency using the center dial pointer. 


If the TS-520S has a CW filter installed, tune the VFO for 
maximum S-meter deflection when receiving the marker sig- 
nal. Calibrate the dial scale to the center pointer as 
described above. 


B® CALIBRATING THE TS-520S TO A FIXED 
CHANNEL FREQUENCY 


Turn the FUNCTION switch to CAL-FIX to calibrate the 
TS-520S's VFO to a fixed channel frequency. Tune the VFO 
to the channel frequency selected and zero beat the 
generated marker signal. At zero beat the VFO and crystal 
frequencies coincide. 


By calibrating the VFO for normal operation, as described 
above, the VFO can be used as a frequency standard for 
netting accessory fixed channel crystals. 


® CALIBRATING THE TS-520S WITH THE VFO-520S 


Turn the FUNCTION switch to CAL-RMT to calibrate the 
TS-520S with the VFO-520S a receiver, or another remote 
VFO. Tune the remote VFO to the frequency selected on the 
TS-520S and zero beat the generated marker signal. 

At zero beat, the TS-520S and remote VFO frequencies 
coincide. 


By calibrating the TS-520S for normal operation, as 
described previously, the TS-520S can be used as a 
frequency standard for calibrating the remote VFO. 


B® CALIBRATING THE TS-520S MARKER TO WWV 


To check that the marker signals are correctly adjusted, beat 
the calibrator signal against WWV at 15 MHz. Receive 
WWYV at 15 MHz as described in Section 4.5. Turn the 
FUNCTION switch to CAL-25 kHz and the MODE SWITCH 
to TUN. The calibrator signal and WWYV signal should over- 
lap and zero beat at the zero marking on the sub-dial. If they 
do not, adjust the calibrator to zero beat with TC1 on the 
MARKER (X52-0005-01) board. 


4.5 WWV RECEPTION 


The TS-520S will receive WWV at 15 MHz when the BAND 
switch is turned to WWYV and the sub-dial is turned to zero. 


The DRIVE control does not tune the transceiver for WWV 
reception. 


4.6 RF GAIN 


RF GAIN is controlled by changing the voltage of the AGC 
circuit. Adjust the RF GAIN knob so that the S-meter does 
not cause excessive deflection. This minimizes the noise du- 
ring reception and allows the S-meter to indicate the correct 
signal strength. For normal operation, this knob should be 
turned fully clockwise for maximum sensitivity. 


4.7 NOISE BLANKER 


The TS-520S has a sophisticated built-in noise blanker 
designed to reduce ignition type impulse noise. The noise 
blanker is particularly important for mobile operation. When 
necessary, activate the noise blanker circuit by flipping the 
NB switch up. 


4.8 AGC (AUTOMATIC GAIN CONTROL) 


Set the AGC switch to the position appropriate for the 
received signal. Generally for SSB recepiton set the AGC 
switch to SLOW, for CW reception set the AGC switch to 
FAST, and for reception of a very weak signal the switch 
may be set to off. 


4.9 RIT (RECEIVER INCREMENTAL 
TUNING) 


With the RIT switch turned off the TS-520S receives and 
transmits at the same frequency. At times the received sig- 
nal may drift off frequency and become less intelligible. 
When this happens, flip the RIT switch up to activate the RIT 
circuit and return the received signal to an intelligible state 
using the RIT control. The RIT control varies the receive 
frequency about +3 kHz. The RIT circuit has no effect on 
the transmit frequency. When the RIT switch is turned on 
the RIT light is illuminated. Be careful to turn the RIT to the 
OFF position when returning to normal transceive operation 
to prevent unintentionally transmitting and receiving on 
different frequencies. 


VR2 on the FIXED CHANNEL-AVR board adjusts the zero 
point of the RIT control (see Section 6.6). 
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4.10 RF ATT 


If the transceiver is operated in a short-distance (within 
‘several hundred meters) and strong signals of nearby 
frequencies are received, the wanted signals are blocked. 
Also, if the wanted signals are very strong, the S-meter is 
scaled out. In this instance, set the RF ATT switch to ON. 
The input signals to the RF amplifier are attenuated by about 
20 db, providing distortionless reception. 


4.11 TRANSMITTER TUNING 


Connect the TS-520S to a 50 ohm dummy load or a 50 ohm 
antenna with an SWR of less than 2: 1 before making any 
transmitter adjustments. The life of the final tubes is directly 
related to the SWR of the antenna and to the length of tu- 
ning periods. 


Refer to Table 2 for the initial switch settings of the MODE 
TS-520S for transmitting. Tune the main tuning knob to the FRONT PANEL 
desired operating frequency. 


@ PLATE IDLING CURRENT (See Figure 10) 


Turn the main tuning knob to the desired operating 
frequency within the amateur band selected. Flip the 
stand-by switch to SEND and check that the plate current SIDE PANEL 
(IP) is 60 ma. If the plate current is not correct, adjust the 
side panel BIAS control for a correct 60 ma of idling current 
and return the stand-by switch to REC. Fig. 10 Adjustment of the Plate Idling Current 


CAUTION: 

If the plate current is very much higher than 60 ma do not 
leave the stand-by switch on for more than a few seconds. 
Excessive plate current shortens the life of the final tubes. 


TABLE 2. Initial Switch Settings for Transmission (The controls not described should be set as described in Table 1) 


LOCATION CONTROL POSITION 


FRONT PANEL CONTROLS BAND Switch 


Desired band 


POWER Switch ON 
H. SW Switch ON 
Stand-by Switch REC 
MODE Switch USB or LSB depending on selected band 
VOX Switch ' MAN 
MIC Control Fully counter-clockwise 
CAR Control Centered 
METER Switch IP 
PLATE Control Middle of the range for the band 
DRIVE Control Centered 
FUNCTION Switch VFO 
RIT Switch OFF 
REAR PANEL CONTROLS SG Switch UP (ON) 


EXT VFO Connector _ Jumpered plug inserted 
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® DRIVE TUNING (See Figure 11) 


Shift the METER switch to ALC and the MODE switch to 
TUN and peak the ALC reading (maximum meter deflection) 
with the DRIVE control. The stand-by switch is in the SEND 
position for adjustment. ‘ 


NOTE; ———— 
If there is no ALC reading indicated, increase the CAR 


control until there is an ALC reading. 


@ PLATE TUNING (See Figure 11) 


Turn the METER switch back to IP, leave the MODE switch 
at TUN and flip the stand-by switch to SEND. Quickly adjust 
the PLATE control to dip the plate current (a minimum meter 
reading). Return the stand-by switch to REC. 


NOTE: 

The TUNE position permits tuning of the final tank circuit at 
reduced power without danger to the tubes. With the 
MODE switch is in the TUN position, the screen voltage of 
the finals is reduced to approximately 50% and the keying 
circuit is shorted. 


TABLE 3. Summary of Transmitter Tuning Procedures 


USB or LSB IP 
TUN 
TUN 
CW 


A Adjustment point 


PLATE adjustment angular displacement 


(a) IP 


@ PLATE AND LOAD TUNING 


CAUTION: —_—-—-__-___——_ 
When the MODE switch is in the CW position the final tubes 
draw full plate current in transmit. Final tube life is directly 
related to the length of tune-up periods. Do not transmit 
with the tubes out of resonance for more than 10 seconds at 
a time. 


Turn the MODE switch to CW, turn the METER switch to RF, 
and set the stand-by switch to the SEND position. Quickly 
adjust the PLATE control and then the LOAD control alter- 
nately to peak (maximum meter deflection) the power 
output. If necessary, adjust the RF VOLT control on the side 
panel to bring the output reading to about a 2/3 scale 
reading. 


4.12 SSB OPERATION 


@ PTT OPERATION 


Tune the TS-520S as described in Sections 4.1 to 4.11. Set 
the MODE switch to USB or LSB and connect a microphone 
to the MIC connector. 


Adjust BIAS control for 60 ma. 
Peak the ALC reading with the DRIVE control. 
Dip plate current with PLATE control. 


Peak RF output by alternately adjusting the 
PLATE and LOAD controls. 


v Adjustment point 


DRIVE adjustment angular displacement 


(b) ALC 


Fig. 11 Plate and Drive Tuning 24 


NOTE: 
International amateur practice dictates using USB or LSB on 


the following bands. 


Key the transmitter and speak into the microphone with the 
tone of voice used in normal operation. Adjust the MIC con- 
trol until voice peaks are just within the top limit of the ALC 
range printed on the meter scale. The METER switch is in 
the ALC position. If the transmitter section is driven beyond 
this range, the transmitted signal will be distorted. 


@ VOX OPERATION 


Adjust the transceiver as described in the previous 
paragraph. Flip the VOX switch on and close-talk into the 
microphone, increasing the VOX GAIN control (on the left 
side of the TS-520S) until the VOX relay just operates. For 
VOX operation it is desireable to close-talk the microphone 
to prevent background noises from tripping the TS-520S 
into transmission. 

Check that the ALC reading for voice peaks is still within the 
ALC range on the meter. If necessary, adjust the MIC con- 
trol for a proper ALC reading. 


If the VOX circuit is activated by speaker noise, adjust the 
ANTI-VOX control (on the side panel). Increase the control 
as necessary for proper VOX operation. 


Do not use more VOX GAIN or more ANTI VOX gain than 
necessary to control VOX operation. If the VOX circuit 
transfers between words, or holds too long, adjust the 
release time constant by turning the DELAY control on the 
side panel. 


4.13 CW OPERATION 


Tune and load the TS-520S as described in Sections 4.1 
through 4.11. Connect a key to the back panel KEY jack, set 
the MODE switch to CW, and set the stand-by switch to 
SEND for transmitting. 


NOTE: 
See Section 4.4 for information on dial calibration for CW 
operation. 
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CW transmissions are automatically monitored through the 
speaker of the transceiver. The audio gain of the sidetone 
can be adjusted with VR2 on the AF board (X50-0009-01). 


For semi-break-in operation, turn the VOX switch on. Hold 
the key down and increase the VOX GAIN control, on the left 
side of the transceiver, until the VOX relay just operates. It 
is desired to change the release time constant of the VOX 
Circuit, adjust the DELAY control, also on the left of the 
transceiver. 


The plate current for CW operation should be about 200 
ma. Use the CAR control to adjust the carrier level for CW 
operation. At 200 ma of IP there may be no ALC reading. 


TABLE 4. Meter Switch Positions for Different Modes 


oeMopeear METER Switch Approx. Readings 


Peaked 
75 ma 
1/3 scale 
800V 


None or within 
ALC range 


200 ma 
2/3 scale 
750V 


USB or LSB Within the ALC range 
on voice peaks 
60 to 250 ma 
0 to 2/3 scale 
800V 


* Recommended monitoring position during operation. 


4.14 OPERATION WITH A LINEAR 
AMPLIFIER (See Figure 32) 


Tune and load the TS-520S as described in Sections 4.1 
through 4.11 and adjust it for the selected mode. 


The REMOTE connector on the back panel is provided for in- 
terconnections with an amplifier. See the instruction 
manual of the amplifier to determine whether the linear re- 
quires a normally open (during receive) or a normally closed 
(during receive) relay contact. Connect either pin 3 (normal- 
ly closed to ground during receive) or pin 5 (normally open to 
ground during receive) of the REMOTE connector to the con- 
trol jack on the amplifier. 

Connect the ALC feedback from the amplifier to pin 6 of the 
REMOTE connector. The output of the TS-520S is quite 
adequate to drive most amplifiers to full rated output. 


4.15 FIXED FREQUENCY OPERATION 


The TS-520S has a built-in crystal controlled oscillator for 
fixed frequency operation. This feature is most useful for 
commonly used frequencies, nets, or any situation where 
crystal controlled operation is required. To use the fixed 
frequency oscillator, turn the FUNCTION switch to the FIX 
position. Select one of the four available channels with the 
fixed channel selector switch and tune and load the TS- 
520S as described in Sections 4.1 through 4.11. Simply 
operate the transceiver as described in Sections 4.12 and 
4.13. 


Section 6.2 (page38 ) describes installation and netting of 
fixed channel crystals. The crystal frequency is determined 
by the following formulas. 


& LSB OPERATION 


Crystal Frequency (MHz) = 5.5015 MHz + X — Operating 
Frequency (MHz) 


@ USB OPERATION 


Crystal Frequency (MHz) = 5.4985 MHz + X — Operating 
Frequency (MHz) 


DC 9VO 


Crystal Specifications 
|. Frequency:4.900 to 5.500 MHz 
2. Type of holder:HC-25 U 
3. Multiplication: Fundamental 
4. Frequency tolerance: 

+ 0.002% at normal temperature 
5. Oscillator circuit: Shown below. 


O 
Crystal 


@ CW OPERATION 


Crystal Frequency (MHz) = 5.5 MHz + X — Operating 
Frequency (MHz) 
1.8 for the 160 meter band 
3.5 for the 80 meter band 
7.0 for the 40 meter band 
14.0 for the 20 meter band 
21.0 for the 15 meter band 
28.0 for the 10 meter band or 
28.5 for the 10 meter band or 
29.1 for the 10 meter band 


tow ll 


I 


x KK KK KK 
I 


Crystal Specifications: HC-25/U holder, 4.9 to 5.5 MHz os- 
cillation frequency, and see Figure 12 for type of oscillation 
Circuit. 


Example: Desired Operating Frequency = 7.255 MHz 
Crystal Frequency (for CW) = 5.5 MHz + 7.0 MHz — 
7.255 MHz = 5.245 MHz 


This same crystal will operate on each band. 
Operating Frequency (CW) = 5.5 MHz + X (in MHz) — 
Crystal Frequency (in MHz) 


Example: Crystal Frequency = 5.245 MHz 
On the 14 MHz band the crystal will oscillate at 
Operating Frequency (CW) = 5.5 MHz + 14.0 MHz — 
5.245 MHz 
= 14.255 MHz 


2$C460(B) 


‘@ 


4.9~5.5MHz 
| Vr.m.s 


/e-——-o 
0.0! 


Fig. 12 Crystal Oscillator Circuit 23 


4.16 INTERNAL CROSS CHANNEL 
OPERATION 


The TS-520S contains a unique design feature which allows 
cross channel operation without a separate external VFO. 
The TS-520S's internal VFO is used together with the fixed 
frequency oscillator to allow reception and transmission on 
different frequencies. The fixed channel oscillator must have 
one or more accessory crystals installed for this feature to 


work. 


FUNCTION TRANSMIT RECEIVE 
es = CONTROL 


ee channel 
Fixed channel 
FIX Fixed channel Fixed channel 
oscillator oscillator 


4.17 MOBILE OPERATION 


The compact size and solid-state design of the TS-520S 
make it ideal for mobile use, by using optional DS-1A. 
Be sure to use a mobile antenna which meets the re- 
quirements described in Section 1. 


The normal operating procedures, described previously, app- 
ly to mobile operation. The noise blanker should be used to 
reduce ignition and impulse noises for clear reception. 
Remember that during transmission the transceiver draws 
about 15 amps so be careful not to drain the car's battery. 


4.18 DX OPERATION (Use of PROCESSOR 
PULL ON) 


In DX (long distance) operation, it may be increased the 
talk-power by using the speech processor. The audio quality 
of the transmitted signal will be more natural without this 
control operating. Therefore, for normal operation push this 
control in. 
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4.19 SSTV OPERATION 


The TS-520S will adapt very well to slow scan television 
operation. The only cabling required are connections 
between the PHONE PATCH IN jack (or MIC connector) of 
the TS-520S and the output of the television console, and 
between the PHONE PATCH OUT jack (or SPEAKER jack) of 
the TS-520S and the input of the television console. 


Be careful to keep the input power of the transceiver down 
to a safe level with the MIC control. If you exceed the plate 
power dissipation capability of the tubes, they will be 
damaged. 


4.20 OPERATION WITH A PHONE PATCH 


The TS-520S has rear panel jacks to facilitate using the 
TS-520S with a phone patch. The PHONE PATCH OUT jack 
has an impedance of 8 ohms and the PHONE PATCH IN 
jack requires a high impedance input. See the instruction 
sheet of the phone patch for cabling instruction. 


4.21 NOVICE OPERATION 


The Kenwood TS-520S offers the unique opportunity to the 
beginning amateur of buying a top quality ham rig which 
adapts to novice operation at very little cost. So the initial 
equipment investment is good for what ever level of license 
to which the operator advances. 


For the novice to operate the Kenwood within the legal 
power limitation, all he has to do is remove one of the final 
tubes from the final RF section and replace it with a low cost 
module available from your dealer. Alternately adjust the 
carrier level control to keep the plate input power below 75 
watts (approximately 90 ma). Adjusting the carrier level 
yields much less power output because it reduces the ef- 
ficiency of the tubes. 


Piedie-cennnr-cnetor-cnendr-ccager: 


‘ 
i 


-EHTNo=NOt=SNRTS=ATONRY ~<A? “CDPD 0-9-1091“ TTT en rere ae aaree ea ren ece saare eee ——— 


TS-520S BLOCK DIAGRAM (FIGURE 13) 


' 
; 


D-aN0NRD-CONERD-ODORGD COED EDoCOENND=CORDDD-eDNEID-OURDEDHCRDNDD=CODDED=40NORD~CRORED-CEDODDHCOREDD=CORNED-GRDEDD<CLDEED=CCCDOD=COUDOD-CDESRD=CRHOEH-eGENOD-CRRDDD «tN DOD-CBNIT 


FeO0OO<eN00ND=—CRNNDDHCtDNDD—eNNDDD- eNO RRD= CODED ORDEaD~CUSODD-CREUDD—eRNODD GRATED HNDDD cg ERD-eDONND—cdROEr-cODEDD-aggdee~0NndD 


(00-0821 -%Sx) 
YOLVOION' 
--=-=---5 


baad 


+@ lids 8 OSA+8 "4 


! | 
' | | 
por | | iNd 1n0 
| dwy 298 ZH WS6B E2 woe Wa | ae os oi ee eee Py 
} ale | Cees eee 2 
qe i 
13K 09992 = @ 950 10H | ! 1 ae | vag = | 
| 6 “a AMM Ate | | 
Ne | Owy judg Uwy aon | aL | 
! AMM Aft i o | 
: | : 7 
2 | 7 0999SZ 10 | 
| oO | | | Cwy 4°g 950 se as | wien 
| te lew ee 2, 3h eS eee BS ee ate i XOA JING 
Ai ee es ee ee a 4 —-— — — ee eee 
| 
| 


"Od des, 


‘3 a arr ray an a 


dwy wMog 
Mae Mid aN Z- W007 
id tA‘ 
ANY aw 4 Sian 8 


ZHWS6E 
ZHWS68 
ZHWS6B 


ZHWS66 LE 


AQ 
(00-0011-€9X) YAV-HO “xi 


190-Zm 80 
SSSISI 


| 

| 

| 

(10-S000-2Sx) YaMYWW 
| 

| 


1'9'¢'v0 
>. a >. eee St at O3A 1x9 dwy isoog Ee 
BLE9Sz ak \ AG soovsz 
| vo WE |e at ot ef eee oe pa, ae CLIC oe a wee ee oo a ee Serr j 43” pepe 
| ow y €L€9SZ2 i Towy 2941 dwy 134)9g 1euondO { [ Owy 
nn x 
Poe oe ee SSO alee 1 ami (10-8000-69x) ‘dwv Olan : 
(10-0201-0bx) OA €3 ci hf eee 
ree OS a ee eS 
' | 


uy 23196 dwy 13419 dwy 1410 


uwwy jy 


ete 


<J---=-- 


errr 


7HW S62 8 


| 
| 
| 
! 
! 
I 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
! 
| 
I 
I 
| 
' 
| 
| 
iL. 
ee cee ee ee we we we we we we we we we we we ee eF> 


pee Fans 


(een cet ola FO ve 


| Mey ory (PHSE 10 1 SEXSE 2D 
4 rae PAW lth | XIW GOAN 4 Va p 
| 


I cuy O10 


b BSS wit 4 eix 


t= 


1 s 
| 
| 
{ 
| 


| 
| My 
\ Vy 
| Vy 
| 1y 

£€l9S2 Séoy 

| 110 Vy toe 
| 1 
i ae 

pa 


CON 2 <A Selman RE eget sey a ge | re ee J 
(10-0901-8%x) 1 


(00-0021-»»xX) 3Y 


222W- OT 


ahiWeS 
paniaoied 


aq WyBiw ajqet ay) wo sodUalayIp 
WGiys e@ ser) jexSAID yO soNsWelDeseYyD 
84y) 1) 02 paisnipe si Aouenbay yoea sy :e20KN 


7Hwosee'€ | zHweree'e [ MO | 
ZHsa6e € | ZHWS9C'E | ASN | 


Duo Ss 


Z7HWS 82 
7HW 82 


ZHWS68 22 


7HWS68 SI 
Z7HWSEE 21 
ZHWS69 O01 


EE 
9 
“62 


Daud 


ZHWSE6E £ | ZHWSE6E € Pears 


IWLX XId € JIGVL 


AIN3INDIYS MYAINYVD “b ATAVL 


AININODAYS LIW 7 ITEVL 


| wey 


Way a8 boy eB 


| Owy aq wy 4 
\ 9s0 "4 
fio eas ee ee ee ee ee pnt 0001DSz 
bn 2 a ary ge Be (01-0801-¥SX) YANVIG ASION J, [S0 
2zMSE y owy 99¥ Air 
i) 


| costenetiiementionntiiceetiet inate iteetiteestie tit 
' 
[Od ABiay t 

Te Ve y 


(10-1000-#SX) XOA 


wy 


Samer 


12aM0g 40 i 


| 
! 
| 
‘al 
| 
| 


oN 


LINN 30 


00019S7 
Lie) 


00019SZ 
£0 


(00-0601-26xK) YOLvYSaN3aD 


25 


00> ~ORRND= CBORD CODNID= BINED ODUEND-CHDDED COCO DD eRRNED-CHNLED= CORED -OOREED COD I CORED ~C800ED 


GRONEDo CRO NDD- St8NND 088 


SECTION 5. CIRCUIT DESCRIPTION 
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5.1 GENERAL DESCRIPTION 


Figure 13 shows the block diagram of the TS-520S. To 
better understand the transceiver's circuit, refer to the block 
diagram as you read this circuit description. The transceiver 
is totally solid state, except for the two final tubes and the 
driver, utilizing 19 FETs, 52 transistors, and 101 diodes. 


Modular construction techniques place ail circuitry, on 
printed circuit boards. These modules greatly simplify 
trouble shooting and repair procedures. 


Receiver circuitry is designed in a double superheterodyne 
configuration. The transistorized transmitter section 
employs a dual conversion configuration using a filter type 
SSB generator. 


Dual gate MOS FET’s are used throughout the transmit/- 
receive amplifier, except for the three power tubes and the 
AF amplifier. The used of these transistors allows excellent 
two-signal performance as well as excellent AGC (and ALC) 
characteristics. 


®@ TRANSMITTER SECTION (Refer to Figure 13) 


The current generated by audio at the microphone is 
amplified by the microphone amplifier (located on the 
GENERATOR board). The output from the. microphone 
amplifier is injected, along with a 3.395 MHz carrier, into the 
four diodes which form the balanced modulator. The DSB 
output produced by the balanced modulator is fed to the first 
IF amplifier and then through the crystal filter (on the IF 
board) resulting in an SSB signal. 


The 3.395 MHz SSB signal is mixed with the output of the 
VFO (5.5 to 4.9 MHz) by the first transmit mixer creating the 
second transmit IF signal (8.895 to 8.295 MHz). This signal 
is mixed with the output of the heterodyne crystal controlled 
oscillator, by the second transmit mixer, to produce the final 
transmitted SSB frequency. 

The SSB signal is amplified by the 12BY7A driver tube to 
drive the two S2001A (6146B) amplifier tubes in the final 
stage. They operate in class AB1. The output signal is 
transmitted through a pi-network to the antenna. The 
impedance of the pi-network is 50 ohms. 


® RECEIVER SECTION (Refer to Figure 13) 


The incoming signal from the antenna is fed through the 
antenna coil to the RF section, where it is one-stage 
amplified. The amplified signal is passed to the first receiver 
mixer for conversion to the first IF signal (8.895 to 8.295 
MHz). The first IF signal is mixed with the VFO output by 
the second receive mixer to generate the second IF signal. 
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The AGC voltage is extracted at the output of the second 
mixer. The signal passes to the NB board where it is 
amplified and passes through the blanking gate. The 
blanking gate is turned on, or open, when the noise blanker 
switch is turned to the OFF position. When the noise 
blanker switch is turned on, the gate opens and closes as 
controlled by the noise components separated from the sig- 
nal by the input filter of the noise blanker circuit. 


The signal then feeds through the crystal filter to be 
amplified: by the two-stage amplifier on the IF board and 
detected by the detector on the GENERATOR board. Here 
the RF signal is transformed to AF. 


The AF signal is amplified by the complimentary amplifier. 
The AF output impedance is 4 to 16 ohms. 


5.2 CARRIER BOARD (X50-0009-01) 


The Carrier Board produces a carrier signal during 
transmission and acts as the BFO for the ring detector 
during reception. The transistor Q1 comprises a Pierce B-E 
oscillator. The buffer amplifier, Q2, delivers a steady output 
signal. The oscillation frequency switching for a desired 
mode of operation is made by diode switchings, D1 through 
D4. Each diode forms the respective oscillator circuit when 
a forward voltage is applied across it to reduce its internal 
resistance. If the forward voltage is not applied, the diode 
resistance becomes so high in the resistance that it is 
isolated from the circuit. This disables the oscillation. 
The oscillation frequency is 3396.5 kHz for both USB 
transmit and receive modes, 3393.5 kHz for both LSB 
transmit and receive modes, 3394.3 kHz for CW receive 
mode, and 3395.0 kHz for CW transmit mode. 


CAR UNIT (X50-0009- 01) 


Pete 

= 

ro} 
Sack ote ok 
= [Pi eee lale 


De 


es 


Q1,2:28C460(B) | OF 
Din4 1181555 


Ri Lim 
4.7K - 


€3.001 


Lom | Sh 


Fig. 14 Carrier Board 


5.3 GENERATOR BOARD (X52-1090-00) 


The Generator Board, which is a heart of this SSB 
transceiver, produces a DSB (double side band) signal. The 
operation is as follows. 


The AF signal coming from the microphone is amplified — 


through Q3, Q6, and Q5. The amplified signal is applied to 
the ring modulator, comprised of four diodes, which 
produces a carrier-suppressed DSB signal. This DSB signal 
is amplified through the buffer amplifier, Q1 (FET), and is 
delivered to the succeed IF Board. The crystal filters 
contained in the IF Board, then, further suppresses the 
carrier and undesirable side band of the DSB signal to create 
a complete SSB signal. 

In the CW mode of operation, a DC voltage is applied ot the 
ring modulator to unbalance it to obtain the required carrier. 


The Generator Board, also, has a microphone compressor 


GENERATOR UNIT 


D1~4,9~16 
> 1N6O 
Ds,8 1T7~19 


circuit, which is activated by the PROCESSOR switch 
located on the front panel. The AF signal output of Q3 is 
further amplified through Q4, Q8, Q9, and Q10. The 
amplified signal is delivered to Q6 through the diode 
switching, which is activated by the PROCESSOR switch. 
Gain control is made in the manner that the output of Q10 is 
phase-inverted by Q11, is bridge-rectified by the four diodes, 
and is DC-amplified through the control amplifier, Q12, to 
produce a pinch-off voltage which controls the attenuator, 
Q7 (FET). The desired time constant is obtained at the 
output of Q12. The actual microphone compression is 
around 20 db for 10 mV microphone input. The microphone 
gain can be set irrespective of the PROCESSOR switch as 
the MIC GAIN control is placed at the input end of Q6. 


In addition, the Generator Board has a transistor switching 
circuit which prevents the carrier from entering the receive 
ring detector and transmit ring modulator during 
transmission and reception, respectively. 


Q7,8:2SK30(0) 
" Q11,12:2SC945(R) 


De,7:1S2588 


Fig. 15 Generator Board 
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5.4 RF BOARD (X44-1200-00) 


The RF Board provides the most functions as compared with 
the other boards of the TS-520S. It consists mainly of a 
transmit system, a receive system, an ALC circuit, control 
circuits, and a local oscillator circuit. 


B® TRANSMIT SYSTEM 


The second IF signal from the IF Board passes through the 
bandpass filter and is frequency-converted to a desired RF 
signal in a given amateur band by the transmit second mixer, 
Q1. The RF signal, in turn, is amplified by the exciter, V1, to 
a level enough to excite the final power tube. 


OT Bs ee ee 
To the anode of V1 is connected the Drive Coil Board 
(X44-1190-00). 
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@ RECEIVE SYSTEM 


An amateur band signal coming into the ANT connector 
enters the ANT Coil Board (X44-1170-00) through the 8 
MHz IF trap coil. The signal, then, is stepped up by the 
frequency band coil and is applied to G2 of the receive first 
mixer, Q2, where it is converted to the receive first IF signal. 
The IF signal is fed through the bandpass filter to the IF 
Board. 


N00 EEE 
The MIX Coil Board (X44-1180-00) connected to the drain 
of Q3 is also used with the Transmit System. 


3 RF UNIT (X44-1200-00) 


R53 100K 


R76_ 3.9K 


1190-00) __ 


xag- 


20P c55, 001 


caz bab 


(K44=1170-00) 5 1 


[R73 2.2m | 


= 
R6EO |R61 |R62 
1OOK| 15K | 47K }1 
t ran = Y, —? © 
= « 
> eeatky v > 


Fig. 16 RF Board 
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@ WWV RECEIVE CIRUIT 


The TS-520S has a converter circuit for specific use of 
receiving the WWV wave. The 15 MHz standard wave 
coming into the antenna passes through the diode switch 
interlocked with the BAND switch and is applied to T5 
where it is stepped up. The signal, then, is RF amplified 
through Q5 and is frequency-converted to the receive first IF 
signal by Q4. The IF signal is fed to the IF Board through the 
same bandpass filter as in the usual RF signal reception. 


@ ALC CIRCUIT 


The ALC (Automatic Level Control) Circuit, which uses a 
transistor, Q10 of rather high breakdown voltage, produces 
the ALC voltage when a current around 30uF flows to the 
grid of the final power tube. The ALC time constant is set 
“slow” in the SSB mode and “fast” in the CW and 
PROCESSOR-ON modes. 


@ CONTROL CIRCUITS 


The RF Board has a transmit and receive bias control circuit. 
The transistor Q11 cuts off the transmit second mixer, Q1, 
when the TS-520S is DC-powered. 


@ LOCAL OSCILLATOR CIRCUIT 


The Local Oscillator Circuit is a crystal-controlled oscillator 
which selects a crystal for each amateur frequency band. It 
serves as the second local oscillator in the transmit mode 
and as the first local oscillator in the receive mode. The 
crystals and oscillation coils are contained in the OSC Coil 
Board (X44-1160-00). Q6 is the oscillator diode and Q7 is 
the buffer amplifier. For receiving the WWV is used Q8 
which forms a nonadjusting oscillator circuit and feeds its 
output to Q4. Each local oscillator output is fed out through 
the buffer amplifier, Q9, to the DG-5 Digital Display (optio- 
nal). 


5.5 IF BOARD (X48-1060-01) 


The IF Board is important both for the transmit and receive 
Operations. In the transmit mode of operation, the SSB 
crystal filter, XFl, suppresses the undesirable sideband and 
carrier of the DSB signal fed from the Generator Board to 
make a complete SSB signal. This SSB signal is amplified 
through G1 of the IF amplifier, Q1, which is also used for the 
reception and enters the transmit mixer, Q2. The local 
oscillator signal delivered from the VFO Board, on the other 
hand, passes through the lowpass filter around 7 MHz 
cut-off frequency, T10, T11, and T12, to G2 of Q2. The two 
signals, the SSB signal and local oscillator signal, are mixed 
by Q2, that is, the SSB signal is converted to the second IF 
signal. The second IF signal is delivered through the 
bandpass filter to the RF Board. 


NOTE: — MM 
In transmission, the receive IF amplifier, Q3 and Q4, and the 
receive VFO mixer, Q9, are cut off by the negative voltage 
appearing at the RB terminal. 


On the other hand, in the receive mode of operation, the first 
IF signal delivered from the RF Board passes through the 
bandpass filter to the VFO mixer, Q9, which frequency- 
converts it to the second IF signal. This second IF signal 
enters through IFT the NB Board, the output of which comes 
through XF1 to the IF amplifier, @1, which is also used for 
the transmission, as in the transmit state. In this stage and 
following two IF stages, Q3 and Q4, the IF signal is 
amplified and connected to the ring detector in the 
Generator Board. 


NOTE: A AAA 
In reception, the transmit VFO mixer, Q2, is cut off by the 
negative voltage appearing at the TBL terminal. Q5 and Q6 
form an AGC amplifier circuit. Q6 switches the AGC action 
to “slow”, ‘fast’, or “OFF” and serves for RF gain control. 


The SSB crystal filter has a diode switching at each of the 
input and output ends. If the CW crystal filter (YG-3395C, 
optional) is installed, the diode switching circuit can select 
one of the crystal filters with the MODE switch interlocked 
to it. 

Q7 and Q8 form an ALC meter circuit during transmission 
and function as S-meter circuit. 
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Q1,3,4:3SK35(GR), Q2:3SK35(Y) 
Q5,6:2SC733(Y),Q7:2SK19(GR) 
Q8 :2SA495(Y), Q9:3SK41(L) 
Di,2:1S1007, 03,4: 1S1587, Ds,6: iN60 
D7,9,12.1S1555, 011: WZ-090 
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Fig. 17 IF Board 


5.6 NB (NOISE BLANKER) BOARD 
(X54-1080-10) 


The NB Board may roughly be classified into two circuit 
systems: a sound signal system and a noise signal system. 
In the signal system, the signal from the VFO mixer on the IF 
Board passes through the bandpass filter comprised of three 
IFTs and is amplified through Q1. The signal, in turn, passes 
through the balanced blanking gate and is led to the NBO 
terminal. 

On the other hand, the noise signal is amplified through Q2, 
Q3, Q7, and Q4. The amplified signal passes through the 
noise rectifier circuit, comprised of DS and D6, and is 
applied to the base of Q6. The AGC time constant circuit of 
Q6 is preset so that it may not respond to pulsed noises, but 
functions for short period, continuous signals like SSB. 
Therefore, Q3, Q7, and Q4 work at near the maximum gain 
when pulsed noise comes in and they are suppressed in the 
gain by the AGC voltage when continuous signal enters. 


If the NB switch is turned on, the emitter of Q5 is grounded. 
When pulsed noise comes in, Q5 is turned on, which 
grounds its collector. The blanking gating diode connected 
to the collector of Q5, then, is inverse-biased for a certain 
period of time determined by the time constant circuit 
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comprised of R3 and C7. This opens the signal line, thereby 
eliminating the noise. The audio signal from which the 
pulsed noise has been removed can be produced as if a clear 
signal is received. 


ie a 
Qt: 3SK22 (GR), Q2:2SK19(GR), Q3,4,7.25C460(B) Ong 
Qs,6:2SC733(Y), D1~4:1S1587, Ds,6:1N6O,D7:MV-13 SH! ao 


Fig. 18 NB Board 


5.7 AF BOARD (X49-0008-01) 


The AF Board contains a complementary, OTL AF amplifier, 
a CW semi-break-in circuit, a CW sidetone oscillator for 
monitoring, and a detector for calibration. Q5 comprises a 
preamplifier for amplifying audio signal delivered from the 
ring detector. C15 and C18 in the preamplifier circuit cut 
out high frequencies. The amplified signal passes through 
the AF GAIN control, and is amplified through Q1 and Q2, 
_and is further power-amplified through Q3 and Q4. 


TOT Fes cee ee a 
in tranmission, Q5 is cut off by the positive voltage 
appearing at the RL terminal. 


The sidetone oscillator, which is of a phase-shift type. 
oscillates a signal around 750 Hz. The oscillator works only 
when the MODE switch is set to the CW position and a key 
is plugged into the KEY jack and is closed. 


NOTE: —— A 
1. If the DS-1A DC-DC Module is installed in the TS-520S 
for operation by DC power and when the H.SW switch 
is at the OFF position, the sidetone oscillator does not 
work. This is caused by the fact that turning the H.SW 
switch off makes the DC-DC converter oscillation stop, 
which does not supply the bias voltage to Q6 and the 
control voltage to the switching diode D3. 
2. VR2 is used-to preset the sidetone oscillator output 
level. 
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Fig. 19 AF Board 


5.8 VFO BOARD (X40-1070-01) 


The VFO Board produces a signal of variable frequency in 
the range from 5.5 MHz (at division “0” on the Sub-dial) to 
4.9 MHz (at division 600”). The oscillator is of a modefied 
Clapp type using a FET. The buffer also uses another FET, 
which assures very stable oscillation. The buffer follows a 
harmonic filter and a Darlington output amplifier, Q3 and 
Q4, which also assures stable operation against load 
change. 

CAUTION: 

Do not change VFO Board mechanisms and circuits. 

If repairs are effected by anyone other than an authorized 
personnel, the performance warranty will become void. 


VFO UNIT (X40- 1070-01) 
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Fig. 20 VFO Board 


5.9 MARKER BOARD (X52-0005-01) 


The crystal-controlled oscillator, Q1, produces 100 kHz 
signal. The ceramic trimmer, TCI, connected to the collector 


’ of Q1 is used to precisely adjust the oscillation frequency. 


The oscillation signal of Q1 is waveform-shaped by the 
diode D1 and precisely synchronizes to 25 kHz the free- 
running multivibrator, comprised of Q2 and Q3, which is 
oscillating around 25 kHz. The 25 kHz signal is phase- 
inverted by Q4 and can be fed out for use with an external 
equipment. 
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Fig. 21 Marker Board 
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5.10 VOX BOARD (X54-0001-00) 


In the SSB mode of operation, the voice signal coming from 
the microphone amplifier (or the sidetone signal in CW) 
enters the MV terminal. The signal is amplified through Q3 
and is rectified by D6 to a DC voltage in proportion to the 
input level. When the DC voltage is applied to the base of 
Q4, this is turned on and lowers the base potential of Q6 
down. 


If Q4 is cut off with no input signal, the base and emitter of 
O5 are at the same potential, thus turning Q5 off. Therefore, 
C10 is charged through D7 by the boltage preset with the 
delay control. If Q4 is turned on with the voice signal 
coming into the MV terminal, on the other hand, it also turns 
on Q5, through wich C10 discharges. 


NOTE: —— 
The hold time of the VOX is when the voice signal exists at 


the MV terminal. 


Transistors Q6 and Q7 form a Schmitt trigger circuit. When 
Q4 is in the “off” state, Q6 is in the “on” state and Q7 in the 
“off’’ state. When Q4 is in the “on” state, on the contrary, 
Q6 is in the “off’’ state and Q7 in the “on” state; in addition, 
Q8 also turns on, which activates the stand-by reiay. 


The anti-VOX signal coming from the AF unit to the AV 
terminal is stepped up by T1 and is full-wave-rectified by D1 
to D4. The rectified voltage cuts Q1 off. This charges C5 
through R4 and at the same time, turns Q2 on. Inturn, Q2 
grounds the base of Q4 to turn off, thereby stopping the 
VOX. 


VOX UNIT (X54-0001- oo! 
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Fig. 22 VOX Board 
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5.11 FIXED CHANNEL-AVR BOARD 
(X43-1100-00) 


This board consists of a fixed channel crystal-controlled 
oscillator, a 9V AVR (automatic voltage regulator), and a 
—6V DC-DC converter. The crystal-controlled oscillator, 
comprised of Q1, is of a Pierce C-B type. Q2 and Q3 forma 
Darlington buffer amplifier, which feeds the oscillation signal 
out. TC1 through TC4 are trimmers for precisely adjusting 
the oscillation frequency. 


The 9V AVR supplies with 9V DC the main oscillator circuits 
and control circuits in the TS-520S. The transistor Q4 
controls the current Q5 and Q6 magnify an error voltage. 
Q7 compensates the temperature characteristic of Q6. D3, 
a zener diode, gives a reference voltage. 


In the —6V DC-DC converter, Q8 and T1 form a back 
coupling oscillator which produces a signal around 400 Hz. 
The signal is rectified by D4 through D7 to a —6V DC, 
which is stabilized by the zener diode D8. 


aus os AVR UNIT (X43- 1100-00) 
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Fig. 23 Fixed Channel and AVR Board 


5.12 RECTIFIER BOARD (X43-1090-02) 


This board has all the rectifiers used with the TS-520S. The 
800V high voltage is obtained by a voltage doubler rectifier, 
the 300V, 210V, and C-voltage by a half-wave rectifier, and 
the 14V voltage by a bridge rectifier. 


RECTIFIER UNIT 
(X43-1090-02) 
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Fig. 24 Rectifier Board 


5.13 HV BOARD (X43-1110-00) 


The HV (High Voltage) Board has a voltage divider providing 
a voltage used to indicate the anode voltage of the final 
power tubes, a voltage divider providing a screen grid 
voltage of final power tubes in tuning the TS-520S. 


HV UNIT 
(X43-1110-00) 
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Fig. 25 HV Board 


5.14 INDICATOR BOARD (X54-1120-00) 


This board has light-emitting diodes “VFO”, “FIX”, and 
“RIT” located above the Sub-dial scale. Each diode 
indicates the turn-on states of the respective functional 
boards. 
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Fig. 26 Indicator Board 


5.15 FINAL POWER AMPLIFIER BOARD 
(X56-1200-00) 


This board contains all final power amplifier circuits except 
the pi output tank, which is placed at the power output end. 


on aS setae DY 


FINAL UNIT 
(X56- 1200-00) 


Fig. 27 Final Power Amplifier Board 
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DANGEROUS HIGH VOLTAGES ARE PRESENT WITHIN THE CASE OF THE TS-520S WHEN THE 


TRANSCEIVER IS TURNED ON. 


EXERCISE EXTREME CAUTION TO AVOID ELECTRIC SHOCK. 


6.1 GENERAL INFORMATION 


The TS-520S has been factory sligned and tested to 
specifications before delivery to the customer. Under 
normal circumstances the transceiver will be properly 
adjusted to operate in accordance with these operating 
instructions. In fact, the equipment owner can void the 
transceiver's warranty by attempting service or alignment 
without permission from the factory. 


When operated properly, the transceiver can give years of 
service without requiring realignment. The information in 
this section fives some general service procedures which 
can be accomplished without sophisticated test equipment. 


@ REMOVING THE CABINET (See Figure 28) 


Figure 28 shows how to remove the TS-520S's cabinet. 
Remove the eight top cover screws and the nine bottom 
cover screws and lift away the panels. The speaker leads 
will still be attached to the chassis so be careful when 
removing the top cover. The leads can be unplugged, if 
necessary. 


® SERVICE POSITION (See Figure 29) 
The TS-520S should be placed on its side, with the final 


Fig. 28 Removing the TS-520S’s Case 
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section up, for any alignment or service. This position 
permits adequate ventilation for the final tubes as well as 
easy accessibility to the modules. Most of the described 
adjustments can be made without removing the boards from 
the transceiver. 


6.2 ACCESSORIES 


CAUTION: — 
BE SURE THE TRANSCEIVER IS UNPLUGGED AND 
TURNED OFF BEFORE REMOVING THE CASE. 


B INSTALLING THE CW FILTER (See Figure 30) 


Remove the top and bottom covers from the transceiver (be 
careful of the speaker leads). Locate the IF board (it holds 
the SSB crystal filter) and move the brown wire from the 
SSB terminal to the CW terminal, as shown in Figure 30. 


Remove the three screws securing the VR mounting 
hardware on the side panel and tilt the board down about 90 
degrees from its normal position. Screw the filter onto the 
board with the provided nut and solder the filter's pins to the 
board. Be careful to use a low power soldering iron for only 
a short time. Too much heat will damage the crystal filter! 


Fig. 29 Service Position for the TS-520S 


Install the 

filter here. 

Move the brown leed from 
the SSB terminal to the 
CW terminal. 


YG-3395C 


Fig. 30 Installing the Accessory CW Filter 


Reconnect the VR mounting hardware and replace the 
covers. If the speaker lead was disconnected, be sure to 
reattach that also. 


@ INSTALLING THE DC-DC CONVERTER (DS-1A) 


:P 


2. 


3. 


Remove the patch plate located on the rear panel of 
TS-520S. 

Secure the DC-DC unit to the rear panel using the four 
tapping screws supplied with the unit. 

Select the correct color coded lead from the DC-DC unit 
making sure that the color code corresponds to that of 
the lead connected to the DC-DC terminal board 
adjacent to the power transformer. 

Solder the lead onto the terminal board. 


® REMOTE CONNECTIONS 


Figure 32 shows the REMOTE connector. This 8-pin plug 
can be used for attaching linear amplifiers, or other external 
accessories to the transceiver. 


Rear panel of TS-520S 


Patch plate 


t 
&& 


Rear panel 


Final box 


DC-DC 
terminal board 


ALC input 


Stand by 
input 


REMOTE 


ALC input 
To an external speaker 
(8) the rear panel 


The view seen from 


_ Fig. 32 REMOTE Connector 
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@ EXTENSION FEET 


The TS-520S is provided with two extra feet which can be 
used to raise the front panel of the transceiver. In some 
operating positions the tilt makes it easier to read the dial 
and meter. Figure 33 shows how to install the feet. 


Fig. 33 Attaching the Extension Feet 


Cc 
2m CONTROL 


X VERTER 
OUT X VERTER 


eaOn 


2m Antenna 


@ TRANSVERTER (TV-502) 


To connect the transverter to TS-520S, proceed as follows: 


1 


2. 


@ 


00 O8 


Check that the power to the transverter and TS-520S is 
OFF. 

Connect the cable supplied with the transverter to the X 
VERTER connector of TS-520S and the CONTROL 
connector of the transverter (2 m CONTROL connector 
for TV-502). 


. Connect the supplied pin-cords to the X VERTER OUT 


jack of TS-520S and the TX IN jack of the transverter (2 
m TX IN jack for TV-502). 


. Connect the supplied earth cable between the GND 


terminals of TS-520S and the Transverter. This 
connection is necessary because it prevents electrical 
shocks and provides stabilized operation. 


. Turn on the transverter switch on the rear panel of 


TS-520S. The SG switch may be left in the ON 
position. Changeover between HF and VHF is 
automatically accomplished by the POWER switch of 
the transverter. Be sure to turn off the transverter 
switch when the transverter is not connected. TS-520S 
requires no modification for transverter operation. 
Connect the antenna to the ANT terminal on the rear of 
the transverter (144 MHz for TV-502). 


. Check to see that the POWER switch and the standby 


switch of TS-520S are set to OFF and REC 
respectively. Also, check that the POWER switch of the 
transverter is set to OFF. Then connect the power cords 
to AC outlet (or DC power source for DC operation). 


TS-520S 


cy © 
©@ © 


xX VERTER 


oq. 9) 


Fig. 34 Connecting of Accessory Transverter 
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@ CONNECTION OF VFO-520S 


The VFO-520S is developed for further enhancing the 
capabilities of your TS-520S. Figure 35 shows a connection 
of the VFO-520S to the TS-520S. Keep the 9-pin MT plug 
put in the EXT VFO connector on the TS-520S until the 
VFO-520S is connected to it. The VFO interconnecting 
cable is supplied as an accessory with the VFO-520S. 


Only by controlling the FUNCTION switch on the VFO-520S 
you can enjoy highly advanced and comprehensive 
operations as if you use two transmitters and receivers 
each. 7 


VFO-520S 


ae 


GNO VFO OUT 


4 10 calibrate your TS-520S VFO output frequency with the 


VFO-520S output frequency, proceed as follows: 
1. The FUNCTION switch on the TS-520S may be at any 
position. 
2. Set the TS-520S in the receive mode of operation. 
3. Set the FUNCTION switch to the CAL-RMT position. 
4. Tune the TS-520S VFO output frequency and the 
VFO-520S output frequency until a zero beat is heard 
when two frequencies coincide with each other. 
For more detailed information of the VFO-520S, read the 
“OPERATING MANUAL FOR VFO-520S". 


TS-520S 


Fig. 35 Connecting of Accessory Remote VFO 


® CONNECTION OF DG-5 DIGITAL DISPLAY 


Your TS-520S can connect the DG-5 by plugging the signal 
cable and power cable only as illustrated in Figure 36. 
Notice that the connectors on the two units are different in 
the arrangement. Be careful of inserting each pin 
plug-equipped coaxial cable of the same color into the 
connector jacks of the same reference. Now, turn on the 
POWER switch on the TS-5208S, which will allow the DG-5 
to run. The DG-5 is capable of reading the TS-520S 
operating frequencies as precise as an order of 100 Hz. For 
more detailed information, read the “OPERATING MANUAL 
FOR DG-5 DIGITAL DISPLAY”. 


TS-520S 


Fig. 36 Connecting of Accessory Digital Display 
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CAUTION: 
The Antenna cores are fragile. Be careful not to break them 
during alignment. 


@ FIXED CHANNEL CRYSTAL INSTALLATION 


Section 4.15 describes fixed frequency operation with the 
TS-520S. To install the accessory crystals, remove the 
transceivers top cover and locate the FIXED CHANNEL-AVR 
board directly behind the VFO. OSC COIL UNIT 

MIX COIL UNIT 
Insert the crystal in the desired channel position (the 
positions are labeled on top of the VFO case) and use the 
appropriate trimmer (TC1 through TC4) to net the crystal. 
The CAL-FIX feature of the TS-520S can be used to net the 


crystals as described in Section 4.4. 


ANT COIL UNIT 


DRIVE COIL UNIT 


6.3 RECEIVER RF SECTION ALIGNMENT 1.8 MHz 
3.5 MHz 

: 7 MHz 
The stand-by switch of the transceiver should be in the REC 14 MHz 
position during all of the receiver adjustments. Connect the 21 MHz 


transceiver to a 50 ohm dummy load. 


Turn the FUNCTION switch to CAL-25 kHz and use the 
output of the calibrator circuit to adjust the coils. Set the 
DRIVE control to the 12 o'clock position (the white line 
pointing towards the top of the transceiver). The coils can 
be aligned from the bottom of the transceiver without 
removing the boards. 


Set the BAND switch to the correct band and tune the VFO 
to the frequency shown in the table below to receive the ca- 
librator signal. Use the test rod included in the accessory 
bag to tune the antenna and mixer coils for a maximum 
S-meter reading. Figure 37 shows the location of the coils. 
Adjust the coils for each band as described below. When 
you finish, turn the calibrator off. Adjust only the antenna 
and mixer coils for a maximum S-meter reading. 
Adjustment of the heterodyne oscillator coils is described in 
the next paragraph and adjustment of the drive coils is 
described in Section 6.7. 


3 


14.0 MHz 14.175 MHz 
7.0 MHz 7.150 MHz 
3.5 MHz 3.750 MHz 


ANTENNA*, MIXER*, and DRIVE Coil Alignment 
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28 MHz 


Fig. 37 RF Section Coil Diagram 


@ HETERODYNE CRYSTAL OSCILLATOR 


Adjust the heterodyne crystal oscillator’s coils by switching 
the BAND switch to each band and tuning the appropriate 
coil (see Figure 37) as described below. 


Turn the core of the coil clockwise until the crystal stops 
oscillating. You should be able to hear the point where this 
happens. From the point where the crystal stops oscillating, 
turn the core about one revolution back so that the crystal is 
again oscillating. If the core is left too near the threshold the 
oscillation may be unstable. Repeat the procedure for each 
band. For the 28 MHz band only the 28.5 MHz sub-band 
needs to be tuned. Tune the 1.8 MHz coil first and then tune 
the remaining coils (3.5, 7.0, 14.0, 21.0, and 28.5) in order. 


@ WWV ALIGNMENT 


Turn the BAND switch to WWV and tune the sub-dial to 
zero to receive the calibrator signal. Tune T4 and T5 on the 
RF board for a maximum S-meter reading. T3 is the WWV 
oscillator coil. Tune it for a maximum S-meter reading and 
then turn 1/4 turn counter-clockwise. The oscillator 
frequency is 23.895 MHz. 


CAUTION: 
Do not attempt to tune coils T1 and T2. 


6.4 NOISE BLANKER BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the DRIVE 
control for a maximum S-meter reading. Align coils T1 
through T5 (on X54-1080-10) for a maximum S-meter 
reading. 


Attach a 10V DC meter between the collector of Q6 


(2SC733) and the chassis and tune coils T6 and T7 for a mi- 
nimum voltage reading on the volt meter. 


6.5 IF BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the DRIVE 


control for a maximum S-meter reading. Adjust T2, T5, T6, 


and T9 (on X48-1060-01) for a maximum S-meter reading. 


CAUTION: 7 
Do not adjust T1, T3, T4, T8, T10, T11, T12 or T13. 


@ S-METER ZERO 


If the S-meter requires recalibration, set the BAND switch to 
14 MHz, turn the noise blanker off, and turn the RF GAIN 
control fully clockwise. With no antenna connected, set the 
zero adjust potentiometer, VR1 on the IF board, for a reading 
of zero on the S-meter. 


@ S-METER SENSITIVITY ADJUST 


Apply a 14.175 MHz signal from an RF generator, accu- 
rately calibrated to produce a 50uV signal, at the antenna 
connector. Peak the S-meter for a maximum reading by tu- 
ning in the signal with the main tuning knob and by 
adjusting the DRIVE control. Then adjust the sensitivity 
potentiometer, VR2, for an S-meter reading of S9. 


6.6 FIXED CHANNEL-AVR BOARD 
ALIGNMENT 


@ AVR CIRCUIT 


Connect a 15V DC voltmeter between the 9 terminal (on 
X43-1100-00) and the chassis. Adjust VR1 for a 9 volt 
reading. 


® RIT ZERO 


When the RIT circuit is turned on, and the RIT control is set 
to zero, the receive frequency should be exactly the same as 
the transmit frequency. If the frequency is not the same, use 
the RIT zero control, VR2 to adjust it. 


To zero the RIT, turn on the calibrator and tune the VFO for 
about a 1000 Hz calibrator tone. Turn the RIT control to 
zero. Turn on the RIT switch and adjust VR2 for the same 
1000 Hz tone. Push the RIT switch on and off to be sure the 
tones are identical. 


@ AGC BIAS 


Connect a 5V DC voltmeter between terminal RF1 and the 
chassis. Adjust VR3 for a meter reading of 3.3 volts. 
This adjustment may affect the S-meter readings so the 
meter will have to be recalibrated. 


6.7 DRIVE COIL ALIGNMENT 


Slide the back panel SG switch off (down), center the DRIVE 
control, and turn the METER switch to ALC. Be certain to 
connect a 50 ohm dummy load to the antenna connector. 
Turn the MODE switch to TUN or CW and flip the stand-by 
switch to SEND. Align the DRIVE coils (on X44- 1190-00 in 
the RF section) at the frequencies and in the sequence 
shown in Section 6.3. Tune the coils for a maximum ALC 
reading. Slide the SG switch on. 


6.8 CARRIER BALANCE ADJUSTMENT 


Tune the TS-520S into a 50 ohm dummy load for operation 
at 14.175 MHz. Turn the MODE switch to LSB, set the 
METER switch to RF, and turn the RF VOLT control to its 
maximum level. If the ring modulator is out of balance, the 
meter will show output when the stand-by switch is set to 
SEND. 


To balance the carrier, alternately adjust TC1 and VR2 on 
the GENERATOR board for a minimum RF meter reading. 
Switch back and forth between LSB and USB to minimize 
both readings. 
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6.9 TRANSMITTER NEUTRALIZATION 


The TS-520S requires neutralization every time either of the 
final tubes is changed. 


Tune up the TS-520S into a 50 ohm dummy load at 28.5 
MHz for CW operation as descrived in Section 4. Set the 
SG switch to off (down) and place a sensitive RF voltmeter 
across the dummy load. Flip the stand-by switch to SEND 
and adjust TC1 (reached through the adjustment hole in the 
top of the final section) for a minimum reading on the 
voltmeter. After the final section is neutralized, flip the 
stand-by switch to REC and slide the SG switch on. 


A good receiver tuned to 28.5 MHz, works very well for 
neutralizing if an RF voltmeter is not available. Instead of 
tuning for a minimum voltage, tune for a minimum S-meter 
reading. 

CAUTION: 

Neutralization of the final section should be carried out with 
the chassis shield in place. Dangerous high voltages are 
present in the final section when the transceiver is turned 
on. Use an insulated tool to make this adjustment. 


6.10 VFO CALIBRATION 


The VFO should be calibrated with the dial scale. However 
if for some reason the VFO is too far off calibration for proper 
adjustment, there is an internal VFO adjustment. 


Remove the TS-520S's case and locate TC1 on the VFO 
section. Turn the FUNCTION switch to CAL-25 kHz and 
tune the main tuning knob so that the dial pointer points to 
an even 25 kHz frequency. Adjust TC1 to zero beat the ca- 
librator frequency. 


6.11 CRYSTAL CALIBRATOR ALIGNMENT 


The crystal calibrator is factory aligned and should need no 
further adjustment. If it should drift out of calibration, find 
TC1 on the MARKER board. Tune the receiver to WWV at 
15 MHz and turn on the calibrator by switching the 
FUNCTION switch to CAL-25 kHz. Adjust TC1 until the ca- 
librator signal is zero beat with WWV. 


6.12 REPLACING THE FUSE 


When the fuse blows, there is some cause. Be sure to find 
the cause before attempting operation. Use a 6 amp fuse 
for 120V AC operation, and a 4 amp fuse for 220V AC 
operation. Under no circumstances use a higher amperage 
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fuse than those specified. Extensive damage can be 
caused. Also, the warranty can be voided if an improper 
fuse is used. 


6.13 CLEANING 


The knobs, front panel and cabinet of the TS-520S are likely 
to become soiled after extended use. The knobs should be 
removed from the transceiver and cleaned with a neutral 
soap and warm water. Use a neutral soap (not harsh 
chemicals) and a damp cloth to clean the cabinet and front 
panel. 


Use an air blower or a soft bush to keep the interior clean 
and dust free. 


6.14 REPLACEMENT PARTS 


@ TUBES AND TRANSISTORS 


Operation of the TS-520S without proper tuning, or 
operation of the transceiver with a high voltage in excess of 
1000 volts, will significantly reduce the life of the final 
amplifier tubes. A bad tube or tubes should be replaced 
with S2001A (6146B) tubes. Matched tubes are not requi- 
red, however neutralization is required with new tubes. The 
driver is a 12BY7A. 


The transistors in the TS-520S can easily be damaged by 
being shorted or shocked by metallic tools. Be very careful 
during service operations, and when possible, use insulated 
tools. 


@ SERVICE PARTS 


Be sure to use replacement parts of equal or better ratings 
when servicing the transceiver. 


When ordering replacement or spare parts for your 
equipment, be sure to specify the following information: 


Model number and serial number of the equipment 
— Schematic number of the part — and the board 
number on which the part is located. 


Should it ever be necessary to return the equipment for 
repair be sure to pack it very carefully and include a full 
description of the problems involved. 
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7.1 GENERAL INFORMATION general by improper operation or connection of the 
transceiver, not by defective components. There is a sepa- 
The problems described in this table are failures caused in rate service manual for repair of the TS-520S. 


7.2 TRANSMITTER AND RECEIVER CIRCUITS 


SYMPTOMS CAUSE | REMEDY 


Pilot lights do not light and there is no 1. Bad power cable or connections. 1. Check cables and connections. 
receiver noise when the POWER switch 2. Blown power supply fuse. 2. Replace the fuse. 

is turned on. 3. Wrong polarity connection for DC 3. Check for a negative ground power 
operation. connection. 


. See Section 6.6. (page 39) 
2. Check the 9 volt supply. 


. 9V DC supply not adjusted. 
2. Short circuit in 9 volt power supply or 
line. 
3. Improper battery voltage in mobile or 
portable operation. 


VFO (or FIX) indicator does not light. 1. Rear panel VFO plug not inserted. 1. Insert the jumpered plug. 


The relays operate with the stand-by 1. Improper microphone connection. 1. Require the microphone connector. 
switch in the REC position. 

Signal reports of off frequency operation 1. Calibrator requires alignment. 1. See Section 6.11. (page 40) 

even though the dial scale is calibrated. 


7.3 RECEIVER SECTION 


SYMPTOMS CAUSE REMEDY 


Accessory CW filter is installed but 1. Wire on IF board not moved to CW. 1. See Section6.2. (page 34) 
selectivity and intelligibility are poor. 2. Bad CW filter. 2. Replace the CW filter. 


An antenna is connected but no signals 1. Inoperative VFO or FC oscillator. 1. Insert the shunt plug into back panel. 
are heard. 2. Microphone PTT switch (or stand-by 2. Release the PTT switch. 


switch) is in the transmit position. 
An antenna is connected and the calibrator 1. Bad T/R relay. 1. Replace the relay. 
signal is received, but no signals are heard. 
One or more bands are operating but 


1. The heterodyne oscillator is not 1. See Section 6.3. (page 38) 
some are not. operating on the defective band. 
2. The antenna coil of the defective band 
requires alignment. 


Frequency difference between transmit 
and receive. 


FMing on sideband operation. 3. Check battery or alternator voltage. 


2. See Section 6.3. (page 38) 


. See Section 6.8. (page 39) 
2. See Section 6.5. (page 39) 
3. Use a step-up transformer to raise 
the line voltage. 


. See Section 6.5. (page 39) 
. Open RF GAIN control. 


1. Balanced detector is out of adjustment. 
2. IF board is out of adjustment. 
3. Low AC line voltage. 


S-meter deflects without a received 
signal. 


1. .IF board is out of adjustment. 
2. RF gain control closed causing low 
sensitivity. 


S-meter reads too high or too low. 


Lack of sensitivity on one or more bands. 


The RIT control is at zero with the RIT 
circuit on, but the receive and transmit 
frequencies are different. 


Sea Section 6.3. (page 38) 


1. Receiver section requires realignment. 


1. The RIT control is out of adjustment. . See Section 6.6. (page 39) 


. Push RIT button. 


1. Turn MODE switch to correct 
sideband. 


ile 
1: 


RIT control inoperative. RIT circuit off. 


MODE switch is set to wrong 
sideband. 


SSB signal unintelligible. 
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7.4 TRANSMITTER SECTION 


SYMPTOMS 


ALC meter deflects with no output 
(no plate current). 


CAUSE REMEDY , 


1. No high voltage (+ 800V) on the 1. Check the HV power supply. 


final tubes. 
2. Bad final tubes. 2. Replace the tubes. 


3. SG switch is turned off. 3. Slide the switch up. 
ALC meter does not deflect and there 


1. Too little MIC gain. 1. Increase the MIC GAIN control. 
is output. 


The TS-520S will not operate on SSB. 1. Open microphone plug or bad 1. Check the microphone. 
microphone. 

2. Too little microphone gain. 

3. Defective microphone amplifier on the 
GENERATOR board. 


1, RF VOLT control not adjusted 1. Adjust control for 2/3 scale reading 
no output. correctly at full output. 
RF meter deflects too far. 1. RF VOLT control not adjusted 1. Adjust control for 2/3 scale reading 

correctly. at full output. 

VOX does not operate. 1. VOX GAIN control is closed. 1. See Section 4.12. (page 22) 

2. VOX switch is OFF. 2. Turn the switch on. 
VOX trips with AF sound from the 1. ANTI VOX control requires 1. See Section 4.12. (page 22) 
speaker. adjustment. 
VOX circuit releases between words 1. VOX time hold control requires 1. See Section 4.12. (page 22) 
or holds too long. adjustment. 


1. Detuned final section. 1. See Section 6.9. (page 40) 
2. Low negative power supply voltage. 2. Check the power supply output. 
3. Idling current requires adjustment. 3. See Section 4.11. (page 20) 


1. Adjust CAR control. 


2. Increase the MIC control. 
3. Repair the circuit. 


Excessive plate current. 


Plate current is too high or too low for 
CW. 

Low drive on one or more bands but not 
on all bands. 

Broad DRIVE tuning on one or more 
bands. 


No drive or intermittent drive on one 1. Heterodyne oscillator requires 
or more bands. adjustment. 


Low drive and broad DRIVE tuning on 1. Bad driver tube. 1. Replace the tube. 
all bands. 


Signal reports of carrier. 1. Carrier requires balancing. 1. See Section 6.8. (page 39) 
Signal reports of distortion. 1. Too much microphone gain. 1. Reduce MIC controi. 


Plate current is too low. 1. Bad final tubes. 1. Replace the tubes. 


Tuning becomes very broad. 
Idling current increases. 


1. See Section 6.7. (page 39) 


Transmitter section requires 
alignment. 


1}. 


1. See Section 6.3. (page 38) 


Every time either of the final tubes 1. See Section 6.9. (page 40) 


is replaced, the TS-520S requires 
neutralization. 
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BOTTOM VIEW OF THE TS-520S (FIGURE 39) 
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TS-520S SPECIFICATIONS 
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GENERAL 
FREQUENCY RANGE © 4:2. 650500... ocyavepaecesinn ace 160 meterband — 1.80to 2.00 MHz 
80meterband — 3.50to 4.00 MHz 
40 meterband — 7.00to 7.30 MHz 
20 meterband — 14.00 to 14.35 MHz 
15 meterband — 21.00 to 21.45 MHz 
10 meter band — 28.00 to 28.50 MHz (A) 
— 28.50 to 29.10 MHz (B) 
— 29.10 to 29.70 MHz (C) 
WWwWV — 15.0 MHz (receive only) 
IRD Eien fede fee 66 chica 5 ATS he aes eee SSB (USB, LSB) or CW 
ANTENNA IMPEDANCE ...............0...0000005. 50 ~ 75 ohms 
FREQUENCY STABILITY .......................008, Within 100 Hz during any 30 minute period after warmup 
Within +1 kHz during the first hour after 1 minute of warmup 
TUBES AND SEMICONDUCTORG............. Tubes 3 
Transistors 52 
FETs 19 
Diodes 101 


bee 120/220V AC, 50/60 Hz operation 13.8V DC operation 
: 45 watts (heaters on) 5A _ (heaters on) 
26 watts (heaters off) 0.6A (heaters off) 


280 watts (maximum) 15A (maximum) 


DIMENSIONS Hee. 19. Ree. es, ae ee 333 (13.2”) wide x 153 (5.9”) high x 335 (13.2”) deep 
VE TGA crate  -eoee cs castes esa Ma ee 16 kg (37.4 Ibs) 

TRANSMITTER 

REINPUT POWER Bi iRise ns. cevent 


120/220V AC, 50/60 Hz operation 13.8V DC operation 
200 watts PEP for SSB operation 120 watts PEP for SSB operation 
160 watts DC for CW operation 90 watts DC for CW operation 


CARRIER SUPPRESSION ...................... .... Better than 40 db 
SIDEBAND SUPPRESSION ....................... Better than 50 db 
SUPRIOUS RADIATION .......................... Better than 40 db 
MICROPHONES. oes. ert eh Batis High impedance microphone (50k ohms) 
AFL RESPONSE Ferri rere. bites cankewetdoenes 400 to 2,600 Hz, within — 6 db 
RECEIVER 
SENSU UV UT ys sees eee. os icine: ius -anegans ed tage 0.25uV S-+N/N 10 db or more 
SELECTIVUTN aes oes ii Bat eee SSB — 2.4kHz( —6 db) 
— 4.4kHz(—60 db) 
CW* — O.5kHz( —6 db) 


— 1.5 kHz (—60 db) 
* (with optional CW filter instailed) 


IMAGE RATIO frT8s ee De Rao ees Better than 50 db 

HEHE SEC HON ts tacts taase tte eee Better than 50 db 

BEOUTPUL POWER] ioc ccctsys- csc cc curaauvens 1 Watt (8 ohms load. with less than 10% distortion) 
AF OUTPUT IMPEDANCE ........................5. 4 to 16 ohms 
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SECTION 1. INTRODUCTION 
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1-1 KENWOOD TS-520S 


The TS-520S is a highly sophisticated solid state amateur 
radio transceiver employing only three vacuum tubes. 
Operatiing on all amateur bands between 1.8 and 29.7 
MHz, this unit is constructed modularly. All major electronic 
Circuits are wired on easily removed or installed circuit 
boards. The TS-520S includes many built-in features 
usually found as extras on other transceivers. Included in 
the equipment are a VOX circuit, a 25 kHz crystal calibrator, 
an RIT circuit, a RF attenuator, and an effective noise blan- 
ker. The TS-520S also includes automatic gain control 
(AGC), automatic level control (ALC), provisions for break-in 
CW with sidetone, a speech processor, and built-in power 
supplies. 

The TS-520S also can connect a Digital Display, Model 
DG-5, (optional). The DG-5 is useful for reading the 
TS-520S operating frequency as precise as an order of 100 
Hz. 

Designed for operation on SSB or CW, the TS-520S delivers 
more than 200 watts PEP input. The low power consump- 
tion of the TS-520S, resulting from its solid state design, 
makes the transceiver ideal for portable and mobile opera- 
tion. Any complicated electronic equipment will be dama- 
ged if operated incorrectly, and this transceiver is no excep- 
tion. Please read all of the operating instructions before put- 
ting the TS-520S on the air. 


1.2 REQUIREMENTS FOR OPERATION 


® AC OPERATION 


The TS-520S requires no external power supply for opera- 
tion. For fixed station operation, the TS-520S operates from 
any 120/220V AC, 50/60 Hz power source capable of sup- 
plying 280 watts or more. The transceiver has a built-in 8 
ohm speaker. 


@ DC OPERATION 


The TS-520S make possible for a mobile operation by using 
optional DS-1A. 


@ ANTENNA 


Fixed Station— Any of the common antenna systems desi- 
gned for use on the high frequency amateur bands may be 
used with the TS-520S, provided the input impedance of the 
transmission line is not outside the capability of the pi-out- 
put matching network. The transmission line should be of 
the coaxial cable type. An antenna system which shows a 
standing wave ratio of less than 2 : 1 when using 50 or 75 
ohm coaxial transmission line, or a system that results in a 
transmission line input impedance that is essentially resisti- 
ve, and between 15 and 200 ohms will take power from the 
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transceiver with little difficulty. If openwire or balanced type 
transmission line is used with the antenna, a suitable an- 
tenna tuner is recommended between the transceiver and 
the feed line. Methods of construction and operating such 
tuners are described in detail in the ARRL Antenna Hand- 
book, and similar publications. For operation on the 160, 75 
and 40 meter bands, a simple dipole antenna, cut to reso- 
nance in the most used portion of the bands, will perform 
satisfactorily. For operation of the transceiver on the 10, 15, 
and 20 meter bands, the efficiency of the station will be 
greatly increased if a good directional rotary antenna is 
used. Remember that even the most powerful transceiver is 
useless without a proper antenna. 


Mobile Station— Mobile antenna installations are critical, 
since any mobile antenna for use on the high frequency 
bands represents a number of compromises. Many ama- 
teurs lose the efficiency of their antenna through improper 
tuning. Remember the following points when using the 
TS-520S with a mobile antenna. 


The ‘‘Q” of the antenna loading coil should be as high as 
possible. There are several commercial models available 
which use high ‘’Q” coils. 


The loading coil must be capable of handling the power of 
the transceiver without overheating. In the CW mode the 
power output of the transceiver will exceed 80 watts. 


The SWR bridge is a useful instrument, but unfortunately it 
is quite often misunderstood, and overrated in importance. 
Basically, the SWR bridge will indicate how closely the an- 
tenna load impedance matches the transmission line. With 
long transmission lines, such as will be used in many fixed 
station installations, it is desirable to keep the impedance 
match fairly close in order to limit power loss. This is parti- 
cularly true at the higher frequencies. The longer the line, 
and the higher the frequency, the more important SWR be- 
comes. However, in mobile installations the transmission 
line seldom exceeds 20 feet in length, and an SWR of even 
4 to 1 adds very little to power loss. The only time SWR will 
indicate a low figure is when the antenna presents a load 
close the 50 ohms, but many mobile antennas will have a 
base impedance as low as 15 or 20 ohms at their resonant 
frequency. In such a case, SWR will indicate 3 or 4 to 1, 
and yet the system will be radiating efficiently. 


The really important factor in your mobile antenna is that it 
should be carefully tuned to resonance at the desired fre- 
quency. The fallacy in using an SWR bridge lies in the fact 
that it is sometimes possible to reduce the SWR reading by 
detuning the antenna. Field strength may actually be redu- 
ced in an effort to bring SWR down. Since field strength is 
the primary goal, we recommend a field strength meter for 
antenna tuning. 


For antenna adjustments, the transceiver may be loaded 
‘lightly, using the TUN position instead of operating at full 
power output. This will limit tube dissipation during adjust- 
ments, and will also help to reduce interference on the fre- 
quency. In any case, do not leave the transmitter on for very 
long at one time. Turn it on just long enough to tune and 
load, and get a field strength reading. Start out with the an- 
tenna whip at about the center of its adjustment range. Set 
the VFO to the desired operating frequency and then adjust 
the PLATE control for a dip, and then the LOAD control. 
Then observe the field strength reading. The field strength 
" meter may be set on top of the dash, on the hood, or at an 
elevated location some distance from the car. 


Change the whip length a half inch, or so at a time, retune 
the finals each time, and again check the field strength at the 
antenna. Continue this procedure until the point of maxi- 
mum field strength is found. This adjustment will be most 
critical on 75 meters, somewhat less critical on 40, until on 
10 meters the adjustment will be quite broad. After tuning 
the antenna to resonance, the finals can be loaded to full po- 
wer. 


& MICROPHONE 


The microphone input is designed for high impedance (50k 
ohms) microphones only. The choice of microphone is im- 
portant for good speech quality, and should be given serious 
consideration. The crystal lattice filter in the transceiver pro- 
vides all the restriction necessary on audio response, and 
further restriction in the microphone is not required. It is 
more important to have a microphone with a smooth, flat re- 
sponse throughout the speech range. 


The microphone manufacture’s instructions should be follo- 
wed in connecting the microphone cable to the plug. With 
many microphones, the push-to-talk button must be pressed 
to make the microphone operative. For VOX operation, this 
feature may be disabled, if desired, by opening the micro- 
phone case and permanently connecting the contacts which 
control the microphone. 


The standard microphone sensitivity is within the range of 
— 50 db to — 60 db. If a microphone having a higher sensi- 
tivity is used, the ALC circuit will not function properly. In 
this case, insert an attenuator as shown in the illustration at 
right or connect a resistor (10k ~ 33k ohms) in parallel with 
the capacitor 100 pF (C13) in the generator unit 
(X52-1090-00) of the transceiver. 


10K ~ 33 K 
Microphone TS-520S 
= Microphone connector 
(ous See 


@ EXTERNAL SPEAKER AND HEADPHONES 


Receiver audio output from the TS-520S is 1 watt at 4 to 16 
ohms. The TS-520S has a built-in speaker. However, if an 
external speaker is desired for fixed station or mobile opera- 
tion, simply connect it to the SPEAKER jack on the rear pa- 
nel. The speaker may be any good 8 ohm permanent ma- 
gnet type in the 4 inch or larger size. The internal speaker is 
disconnected when an external speaker is used. The 
SP-520 is a speaker designed for use with the TS-520S 
Headphones should also be 8 ohms impedance. When the 
headphones are connected to the front panel PHONES jack 
the speaker is disabled. 


Fe ~ BEATION D9 INGTAITATION J 
3 
= 


SECTION 2. INSTALLATION 
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2.1 UNPACKING 


Remove the TS-520S from its shipping box and packing ma- 
terial and examine it for visible damage. If the equipment 
has been damaged in shipment, save the boxes and packing 
material and notify the transportation company immedia- 
tely. It is a good idea to save the boxes and packing material 
in any case because they are very useful for shipping or mo- 
ving the equipment. 


The following accessories should be included with the trans- 
ceiver: 


Operating Manual............ 1 AC Power Cord ............... 1 
Microphone Plug.............. 1 Speaker Plug c22...5.:00.cc,005: 1 
Jumpered 9-pin Plug....... THE SPSUS Plug Fae ee 1 
RCA Phono Plugs............ 3 Fuse (6Ax 2, 4A x 2, 
Alignment Tool................ 1 ZAK AR BE AER I CS 5 
Plastic Extension Feet 

with Screws .................. 2 


2.2 OPERATING LOCATION 


As with any solid state electronic equipment the TS-520S 
should be kept from extremes of heat and humidity. 
Choose an operating location that is dry and cool, and avoid 
Operating the transceiver in direct sunlight. Also, allow at 
least 3 inches clearance between the back of the equipment 
and any object. This space allows an adequate air flow from 
the ventilating fan to keep the transceiver cool. 


2.3 CABLING (See Figure 1) 

® GROUND 

So preventing to receive an electricshock, TVI and BCI, se- 
lect a good, effective ground for installation and then con- 
nect an earthing wire to the backside of GND terminal. Use 


a heavy earth line as big as possible, it is because short-line 
wiring is regarded as most effective for operation. 


@ ANTENNA 


Connect a 50 ohms antenna feedline to the coaxial connec- 
tor on the rear panel. 


@ KEY 


If CW operation is desired, connect a key to the KEY jack. 


@ POWER CONNECTIONS 


Make sure the POWER switch on the front panel of the 
TS-520S is turned off, the stand-by switch is put in the REC 
position, and that the voltage switch on the back of the 
TS-520S is switched to the correct line voltage (120 or 
220). Connect the POWER cord to an appropriate external 
power source. 


@ SPEAKER 


If an external speaker is desired, connect a cord to the 
SPEAKER jack on the back of the TS-520S and to the 
SPEAKER jack on the back of the SP-520 (or to an external 
8 ohm speaker). 


@ MICROPHONE 


Attach the microphone connector to a suitable microphone 
as shown in Fig. 2. Be sure that the PTT switch of the 
microphone is separate from the microphone circuit, as 
shown in Fig. 3. 

It should be noted that a microphone with a 3P plug having 
a common earth terminal cannot be used. 


ANTENNA 
N W4 


EXTERNAL VFO 
VFO-520S © 


aac 


1@©@! 


SPEAKER 


PHONE PHONE 
PATCH PATCH 


OUT IN 
MICROPHONE o © 
MC-50 
HEADPHONE HS-5 PHONE 
PATCH 
oad = 
EXTERNAL 
SPEAKER 
SP-520 


Fig. 1 (A) Cabling 


Fig. 1 (B) Power Plug Wiring 


IMPORTANT-When wiring a new power plug. 
confirm that the pin numbering on the new plug 
1s identical to the pin numbering on the POWER 
connector. The transceiver can be damaged by 

incorrect pin wiring. 


120V/220V 


120V/220V 


AC OPERATION seen from the cord. 


By use of optional DC-DC converter DS-1A. 


Microphone 


FUSE 15A 


DC B3.8VvQ @ 


DC OPERATION 


Fig. 2 Microphone Connector Wiring 


fox) | 


Matching transformer 


(1) Unsuitable for PTT operation. 


elf 


Matching transformer 


\ Switch 


(b) Suitable for PTT operation. 


Fig. 3 A Suitable PTT Microphone 


EXT VFO 


9-pin jumpered plug 


Fig. 4 Back Panel Jumpered EXT VFO Connector 
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SECTION 3. OPERATING CONTROLS 
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PU 
CTL OUT 


@ RIT Indicator Light 
€) VFO Indicator Light: 


@rit Control 
@ Fix Indicator Light 
27) LOAD Control 
®) Gc switch 
© FIX CH Select Switch 


@ METER Switch 
21) MIC Control 


@® NB Switch 
(22) CAR Control 


@ vox switch €B PLATE Control 


A itch 
10) H: SW Switc (23) AF GAIN Control 


@) RF GAIN Control 


© Stand-by Switch 25) DRIVE Control 


(29) Headphone Connector 
(28) Microphone Connector 


® Move switch 


Q) RF ATT Switch €{) POWER Switch 


@® FUNCTION Switch 


® pial Scale 
@ Main Tuning Knob @Banv switch 


Q@Rit switch 


@) sub-dial 


Fig. 5 Front Panel Controls 


3.1 FRONT PANEL CONTROLS (See Figure 5) 


@ METER (@on Figure 5) 


The meter monitors five different functions, depending on 
the position of the METER switch. In receive the meter is 
automatically an S-meter. The S-meter shows received sig- 
nal strength on a scale of O to 40 db over S9. In transmit 
the meter function depends on the position of the METER 
switch, as described below. 


@ METER SWITCH (@on Figure 5) 


The position of the METER switch determines the function 
of the meter. The switch selects one of the following 
functions (see Table 4 for nominal meter readings): 


ALC (Automatic Level Control) 
In this position the meter monitors the ALC voltage of 
the internal ALC circuit (or the ALC voltage feedback 
from a linear amplifier operated in conjunction with the 
TS-520S). For SSB operation the ALC reading for voice 
peaks should be within the indicated ALC range of the 
meter. The ALC voltage adjustment is made with the 
MIC control for SSB and with the CAR control for CW. 


IP (Plate Current) 
In this position the meter monitors the plate current of 
the final tubes. The meter scale is calibrated from O to 
350 ma. 


RF (Output Power) 
In this position the meter monitors the relative output 
power of the transceiver. There is no meter scale for 
this position. Normally the reading should be adjusted 
with the RF VOLT control for a 2/3 scale meter reading. 


HV (High Voltage) 
In this position the meter monitors the high voltage 
from the power supply. The meter scale is calibrated 
from 6 to 10, indicating 600 to 1000 volts. 


@ CH. (FIXED CHANNEL) SELECT SWITCH 
(@on Figure 5) 


This four-position rotary switch selects between four 
different fixed frequency channels which can be installed 
inside the transceiver. Fixed frequency operation is 
convenient for operation on often used frequencies. The 
fixed channel oscillator replaces the VFO when the 
FUNCTION switch is placed in the FIX position. 


@ VFO INDICATOR LIGHT (@on Figure 5) 


The VFO indicator is a light emitting diode which illuminates 
whenever the TS-520S’s internal VFO is controlling the 
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transceiver’s operation. The indicator is not lighted during 
fixed channel, or remote VFO, operation. 


BS FIX (FIXED CHANNEL OPERATION) INDICATOR 
LIGHT (@on Figure 5) 


The FIX indicator is a light emitting diode which illuminates 
whenever the TS-520S's internal fixed frequency oscillator 
is controlling the transceiver’s operation. 


B RIT SWITCH (@on Figure 5) 


This push-button switch turns the RIT (Receiver Incremental 
Tuning) circuit on and off. With the switch depressed, the 
circuit is activated and the RIT indicator is lighted. The RIT 
control can then adjust the receiver frequency independently 
of the transmit frequency for VFO operation. 


B RIT INDICATOR (@on Figure 5) 


This light emitting diode is illuminated when the RIT circuit 
is turned on, showing that the transmit and receive 
frequencies may be different. 


B RIT CONTROL (@on Figure 5) 


When the RIT switch is pressed on, this potentiometer tunes 
the TS-520S's receiver. The RIT circuit allows the operator 
to tune the receive frequency more than +2 kHz without 
changing the transmit frequency. 

At the zero (mid-point) position the receive frequency is the 
same as when the RIT circuit is turned off. 


® STAND-BY SWITCH (@on Figure 5) 


This two-position lever switch selects one of the following 
functions: 


REC aes The transceiver is receiving unless the 
microphone PTT switch is switched to 
transmit. or the VOX circuit is activated. 


SEND nce The TS-520S is locked into the transmit 
mode in this switch position. 


@ H. SW (Heater) SWITCH ( @ on Figure 5) 


This switch turns the heater circuits of the three transmitting 
tubes on and off. The heaters would normally be turned to 
OFF to reduce power consumption in mobile or portable 
receiving. 


® VOX SWITCH (@® on Figure 5) 


This two-position lever switch selects one of the following 
functions. 


MAN ............ With the switch in this position, the 
transceiver is switched into transmit or 
receive by the stand-by switch or the PTT 
switch on the microphone. 


1 hk hae ews With the switch in this position, the VOX 
Circuit is turned on for voice operated 
transmit on SSB semi-automatic break-in 
Operation on CW. 


® NB SWITCH (@ on Figure 5) 


The NB switch turns the built-in noise blanker circuit on and 
off. The noise blanker is designed to reduce pulsating ig- 
nition type noises. When the lever switch is flipped up, the 
circuit is turned on. 


@ AGC SWITCH (® on Figure 5) 


The AGC switch controls the AGC (Automatic Gain Control) 
circuit giving the operator three choices: 


(2) A Prae ee It may be desirable to turn the AGC off when 
receiving a very weak signal. 

LAS Tos. ett... The FAST AGC position is designed for use in 
CW operation. 

SLOW sae Use the SLOW AGC position for SSB 
operation. 


@ RF ATT SWITCH (@ on Figure 5) 


With this switch set to ON, ATT (attenuator) of about 20 db 
is connected to the antenna circuit. protecting the RF 
amplifier and mixer circuit from strong input signals. 


&@ MODE SWITCH (@ on Figure 5) 


This switch selects one of the following modes of operation. 


PEUIIN Ads aes Turn the MODE switch to this position to 

generate a low power carrier for tuning the 
transceiver. 
The mode switch is also used for frequency 
setting and calibration during CW operation. 
In the TUN position the input power into the 
final section is reduced to prevent tube 
damage during tuning. Normal operation is 
not possible in this mode. 


COVES ores ae a: This position is used for operating the 
TS-520S in the CW mode. 


USBiw wat: This switch position selects the USB circuits 
for operating on upper sideband. Inter- 
nationla amateur practice dictates the use of 
USB on the 14, 21, and 28 MHz bands. 


ESB 2.2. This switch position selects the LSB circuits 
for operating on lower sideband. Internatio- 
nal amateur practice dictates the use of LSB 
on the 1.8, 3.5 and 7 MHz. 


® BAND SWITCH (@ on Figure 5) 


This 10-position switch selects all the necessary circuits to 
tune the transceiver to the desired 600 kHz band. 


® FUNCTION SWITCH (@ on Figure 5) 


This 7-position rotary switch selects one of the following 
transceive functions. 


CAL-FIX ....... This position allows calibration of the 
TS-520S's internal VFO to one of the 
transceiver’s fixed frequency channels (if an 
optional fixed channel crystal is installed). 
With the switch in this position a signal is 
generated at the selected fixed channel 
frequency and the main tuning knob can be 
tuned to zero beat the calibrating signal. 


CAL-RNT ..... This position allows calibration of the 
VFO-520S (remote VFO) to the transceiver’s 
operating frequency. With the switch in this 
position, the transceiver generates a ca- 
librating signal and the VFO-520S can be tu- 
ned to zero-beat the calibrating signal. 


CAL-25 kHz. With the switch in this position, the 
transceiver’s calibrator circuit generates a 
marker signal at every 25 kHz for normal ca- 
libration of the internal VFO. 


VEO she: ath: The switch is kept in this position for normal 
transceive operation. 


VEO Rete: With the switch in this position, the 
TS-520S's internal VFO controls the receive 
function and the internal fixed channel oscil- 
lator controls the transmit function (if fixed 
channel crystals are installed in the oscil- 
lator). 


PRC R eran With the switch in this position, the 
TS-520S’s internal VFO controls the transmit 
function and the built-in fixed channel oscil- 
lator controls the receive function (if fixed 
channel crystals are installed in the oscil- 
lator), The VFO.R and FIX.R allow 
cross-channel operation without an external 
VFO. 


Florin, Merete: With the switch in this position, the 
TS-520S's fixed channel oscillator controls 
the transmit and receive function of the 
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transceiver (if accessory fixed channel 
crystals are installed in the transceiver). 


@ MAIN TUNING KNOB (@ on Figure 5) 


This control turns the VFO and dial scale to select the 
frequency to be added to the band frequency to establish the 
transceiver’s operating frequency. 

The TS-520S also has a Fast Forward Tuning control. 


B® DIAL SCALE (@® on Figure 5) 


The dial scale provides a direct frequency readout, calibrated 
to 1 kHz from O to 100 kHz. The sub-dial is calibrated to 
display the frequency every 25 kHz. The frequency 
displayed on the dial scale, when added to the base 
frequency of the chosen band and the frequency shown on 
the sub dial, shows the exact operating frequency of the 
transceiver. One revolution of the dial scale is 100 kHz. 


B® SUB-DIAL (@ on Figure 5) 


The sub-dial is turned with the main tuning knob to select 
the operating frequency of the transceiver. It is calibrated at 
25 kHz intervals from O to 600 kHz. The operating 
frequency of the TS-520S is determined by adding the 
frequency shown on the BAND switch, this sub-dial, and the 
dial scale. 


@ MIC CONTROL (PROCESSOR PULL ON) 
(@ on Figure 5) 


The MIC gain control adjusts the gain of the microphone 
amplifier for SSB operation as well as switching a speech 
processor for DX operation. For normal operation, push the 
knob in and adjust the MIC GAIN for an in scale ALC meter 
reading on voice peaks. Adjusted in this way, the 
transceiver generates a natural sounding transmission. 


For difficult DX operation however, pull the control out and 
readjust the MIC GAIN for an in scale ALC reading on voice 
peaks. Turn the speech processor off for normal operation. 


& CAR CONTROL (@ on Figure 5) 


This control turns a variable resistor that adjusts the output 
carrier level during CW operation. The control is adjusted for 
200 ma of plate current for CW operation. 


@ AF GAIN CONTROL (@ on Figure 5) 


This control adjusts the gain of the receiving audio 
amplifier. The audio volume of the received signal increases 
as the control is turned clockwise. 


B® RF GAIN CONTROL (@ on Figure 5) 


This control adjusts the gain of the receiver section’s RF 
amplifier. Turn the knob fully clockwise for maximum gain 
and for a correct S-meter reading. Turn the control 
counter-clockwise to reduce the gain. 


B® DRIVE CONTROL (@® on Figure 5) 


The DRIVE tuning control tunes the plate tank circuit of the 
12BY7A driver as well as the receiver's antenna and mixer 
coils. In receive the DRIVE control is tuned for maximum 
sensitivity (maximum S-meter deflection). In transmit the 
DRIVE control is tuned for a maximum ALC reading. When 
the control is correctly tuned for transmission it will be cor- 
rectly tuned for reception. 


B PLATE CONTROL (@ on Figure 5) 


The PLATE contro! adjusts the plate tuning of the two final 
amplifier tubes. 


@ LOAD CONTROL (@ on Figure 5) 


The LOAD control adjusts the loading of the pi-circuit 
between the final section and the antenna. The control is 
adjusted as described in Section 4 for impedance matching. 


@ MIC CONNECTOR (@ on Figure 5) 


The microphone connector is four pronged, allowing use of 
the PTT microphone. Figure 2 shows how to wire the plug 
on the microphone cable. 


@ PHONES JACK (@ on Figure 5) 


The headphones jack allows use of a 4 to 16 ohm set of 
headphones with a 1/4" phone plug attached. When the 
phones are plugged into the transceiver, the speaker is 
disconnected. 


® POWER SWITCH (€ on Figure 5) 


The POWER switch turns all the power on and off in the 
TS-520S. 


3.2 SIDE PANEL CONTROLS 


The 5 controls located on the left side of the transceiver are 
covered by a protective panel. The cover is removed by 
simply pulling the two black fasteners. 


@ RF VOLT CONTROL (@on Figure 6) 


Use the RF VOLT control to adjust the sensitivity of the RF 
output function of the meter. Adjust it for a 2/3 scale 
reading during CW transmission. 


@ BIAS CONTROL @on Figure 6) 


The BIAS control adjusts the bias voltage of the two 
S$2001A (6146B) amplifier tubes. Turning the control 
clockwise increases the idling plate current of the tubes. 
Section 4 describes adjustment of the bias current. 


@ DELAY CONTROL @®on Figure 6) 


The DELAY control adjusts the holding time of the VOX cir- 
cuit for VOX or break-in CW operation. The control will have 
to be adjusted to the preference of the individual operator. 


@ ANTI VOX CONTROL (@on Figure 6) 


This control adjusts the level of the anti VOX signal fed in to 
the VOX circuit. Adjust the control to prevent feedback of 
the speaker from tripping the VOX circuit. 


@ VOX GAIN CONTROL (@on Figure 6) 


This contro! adjusts the sensitivity of the VOX circuit by ad- 
justing the gain of the VOX amplifier, for voice control led 
operation. 


Ovox sain: a 

©) ANTI VOX Control ae 

@) DELAY Control 
@ BIAS Control 

Q FF VOLT Control 


Fig. 6 Side Panel Controls 


3.3 REAR PANEL CONTROLS (See Figure 7) 


= COOLING FAN (@on Figure 7) 


This fan cools the RF amplifier section of the TS-520S to in- 
sure reliable and efficient operation. 


@ TRANSVERTER OUT JACK (on Figure 7) 


This is the low level RF output jack for use with a VHF 
transverter. 


@ TRANSVERTER IN JACK (@on Figure 7) 


This is the RF input jack for input from a VHF transverter. 


@ TRANSVERTER CONNECTOR (@on Figure 7) 


This 12-pin connector is used to control an accessory VHF 
transverter. 


1 ALC 7 


No connection 


FUNCTION 


Transverter in 


Normally closed 
relay contact 


+210V DC Ground 


No connection +210V DC 


— 100V DC No connection 


Ground 


Transverter in 


@ X VERTER SWITCH (@on Figure 7) 


When VHF Transverter (TV-502) is connected to the 
transceiver, the selection of HF or VHF is automatically ac- 
complished by setting the transverter switch to ON or OFF. 


@ ANTENNA CONNECTOR (@on Figure 7) 


This SO-239 coax connector should be attached to a 
suitable antenna for transmitting and receiving. See Section 
1.2 for a discussion of an appropriate antenna. 


m POWER SUPPLY CONNECTOR (@on Figure 7) 


This 12-pin connector is used to connect an AC or DC power 
source to the transceiver. 
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@® car Out Jack 


(D PHONE PATCH OUT Jack @) HET OUT Jack 


QB PHONE PATCH IN Jack ®) vero out Jack 


ie) Cooling Fan 42) DC 13.8V Power Connector 


a 
§ Q KEY Jack 


Wares 


@) SPEAKER Jack 


48) REMOTE 
Connector 

EXT VFO 
Connector 

5) X VERTER 
Switch 

X VERTER 
Control] Connector 


‘6 ) ANT Connector 


@ x VERTER OUT Jack 


€f)) SG Switch 


© DC Fuse 
@) x VERTER IN Jack 


@ Power Connect 


€) GND Stud 


@R)EXT REC ANT Jack €2) AC Voltage Select 


2) REC ANT Switch 


@ AC Fuse 


14 Fig. 7 Rear Panel Controls 


The power plug wiring is shown in Figure 1C. 


@ AC FUSE (@on Figure 7) 


This fuse is a 3AG, 4 amp fuse which protects the power 
supply of the transmitter against short circuits. Never use a 
higher amperage fuse than the one specified. An improper 
one can cause extensive damage to the transmitter. When 
the fuse blows out, try to determine the cause before replac- 
ing it. 

When the position of the AC Voltage Selector Switch is 
changed, it is also necessary to change the power fuse. For 
120 volt operation a 6 ampere fuse, for 220 volt operation a 
4 ampere fuse provided with the TS-520S should be used. 


@ DC FUSE (@on Figure 7) 


This is a 2A fuse holder, placed in the 13.8V DC power 
source. 


@ KEY JACK (@ on Figure 7) 


Connect a key to this 1/4” phone jack for CW operation. 


B® SPEAKER JACK (@ on Figure 7) 


The receiver audio output can be connected through this 
jack to the SP-520 or ‘another external 4 to 16 ohm 
speaker. The internal speaker is disconnected when an ex- 
ternal speaker is connected. 


@ 13.8V DC CONNECTOR (@® on Figure 7) 


This connector is provided specifically for the DG-5 Digital 
Display to supply 13.8V DC power. It is capable of 
delivering around 1A. 


CONNECTION FOR CONNECTION FOR 
: jw | FUNCTION AC OPERATION DC OPERATION 


Power direct (Connect to pin 3 for remote . 


[4 [F13.6V DC tw conral DE module = Nacornecton =| dumper. 7.8 Mand 12 
[5 [Reconnection SS Ne cornectin «i Nocennecton 
[8 [Pewerewicting ———=O=~=“‘CCC#*‘ORROWAC™=~*~*~“‘CC#C#@U@ NOVO 
[Te |138V DC pin Sin ACoperton id umperio® «| Nocennecton 
[a 13.706 w operate soldsiaecroute | omperto® =i umperto 2a 7nd 12 
[10 [42.6V AC pin TinAC operation ———~idsumperto? NO conmeston 


CAUTION: 

The connector output power contains a large amount of 
ripples. Do not use it for units other than the DG-5 unless 
absolutely necessary. 


@ VFO OUT JACK (® on Figure 7) 
HET OUT JACK (@ on Figure 7) 
CAR OUT JACK (@® on Figure 7) 


These jacks feed the respective local oscillator outputs to the 
DG-5 Digital Display. 


@ PHONE PATCH IN JACK (@® on Figure 7) 


This is a phone patch input terminal for transmission of 
SSTV or other line inputs. 


® PHONE PATCH OUT JACK (@ on Figure 7) 


This is line output terminal for phone patch on recording. It 
is also used for connection to the input of FSK demodulator 
or SSTV. 


@ REMOTE CONNECTOR (@® on Figure 7) 


The REMOTE connector is an 8-pin socket for use in inter- 
connecting a linear amplifier, an external speaker, or another 
accessory item. (See Figure 30) 
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| PIN | FUNCTION FUNCTION 
Normally open 
i a 
ALC feedback 
2 No connection ALC threshold level 
approx. —6V 
relay contact 
External speaker 
Ground Load impedance 
4 ~ 162 


B® EXTERNAL VFO CONNECTOR (@® on Figure 7) 


This 9-pin connector provides a means of interconnecting 
the KENWOOD VFO-520S, another external VFO. The 
interconnecting cable is provided with the VFO-520S. The 
9-pin jumpered VFO plug provided with the TS-520S must 
be inserted in this socket for normal transceiver operation. 


FUNCTION | PIN | FUNCTION 
oe VFO signal eee ov oe signal 


Ground 9V DC to internal 
VFO (pin 9) 
9V DC to external 
Pe Prawns Te [Re 
Relay voltage 
(+ on transmit) 


Example: 


Remove screw and 
stopper plate 


Stopper plate 


Changing power voltage from 220V to 120V. 


Switch stopper 
to opposite side 


® SG SWITCH (@ on Figure 7) 


The SG slide switch controls the screen grid voltage on the 
final tubes. For tuning or neutralizing the TS-520S you can 
set the switch to the OFF position. Turn the switch back to 
the ON position for normal operation. The SG voltage is on 
when the switch is up and off when the switch is down. 


® GND (Ground) LUG (@ on Figure 7) 


To prevent accidental shocks from the chassis, as well as in- 
terference, connect a good earth ground to this lug. 


B® AC VOLTAGE SELECT SWITCH (@ on Figure 7) 


This slide switch switches the primary of the power 
transformer to select 120 or 220V AC operation. 


® EXTERNAL RECEIVER ANTENNA JACK (@ on 
Figure 7) 


This is an antenna connector to which an external receiver, 
for example, a sub-receiver, is connected. 


B RECEIVER ANTENNA SWITCH (@ on Figure 7) 


This switch connects the antenna to the TS-520S at the 
NORMAL position and to the external receiver at the REC 
ANT position. 


Lock lever by attaching 
stopper plate to opposite 
side screw 


Fig. 8 Changing Power Voltage 


16 


Z101090- 000000 000000-e08000- 008880000080 ~ C8000 9000ND-C000P 90080 P—o00NND~CONEDD~cBRID=CR8IND- CODD -CORNED = CRNID~CONOBD=cONNND-CUEDUD~CLBOED—COUNDD-ORDEND-CDORDO—CROOED=CUNDD~CBDEDD- ODO DED-CEREDD CRUDE CORDED HCODODD ee et Le 


heer anaes | 


SECTION 4. OPERATING INSTRUCTIONS ' 


0009 -490000~40800d~e80000-600800-40800D—cNGEOD-chDRND~cANEND=~008082~e80000~COE080-0001ED-cOREND-ODELOD= CONTOD=CRLEND- CDNDED-CEDODD~CONUED-COUDDD<eREDED-2BREEDHCRDORD CORNED —GRDEND-COBEED-CDEEOD-COU ND U8ON00-COOEDD-CHONID~cBOEED -eBONDD=—URIDD-CODEDD~CPRORE~CRINDD~6BORID-O00E0 900000 -oRRt0D-Ob0ERD 080 


4.1 PRELIMINARY PROCEDURE 


Set the MIC and CAR controls to zero and the MODE switch 
to LSB, USB, or CW to prevent accidental transmit 
conditions before tuning. The TS-520S must be operated 
into a 50 ohm antenna or dummy load with an SWR less 
than 2: 1. Random length wire antennas or light-bulb 
dummy loads cannot be used. Conventional half-wave dipo- 
les and beam antennas should only be used at or near their 
resonant frequency. Exceeding an SWR of 2:1 can 
damage the components in the output stage of the 
‘transceiver. Refer back to Section 1.2. 


Be sure to complete all of the required cabling, as described 
in Section 2.3. 


With a suitable antenna and microphone (or key) connected 
to the transceiver, set the TS-520S switches to the positions 
described in Table 1. 


4.2 RECEIVER TUNING 


Refer to Table 1 for the initial switch settings of the 
TS-520S for receiving, and then continue with the described 
procedure. 


Push the POWER switch on. The meter, dial scale, and VFO 
indicator will light, indicating that the transceiver is 
operating. The receiver section if fully solid-state allowing 


TABLE 1. Initial Switch Settings for Receiving 


BAND Switch 
POWER Switch 
H. SW Switch 


FRONT PANEL CONTROLS 


NB Switch 
RIT Switch 


AGC Switch 
MODE Switch 
RF ATT Switch 
PLATE Control 
DRIVE Control 
RIT Control 


REAR PANEL CONTROLS 
SG Switch 


CONTROL LOCATION CONTROL POSITION 


Stand-by Switch 


FUNCTION Switch 


AF GAIN Control 
RF GAIN Control 
EXT VFO Connector 


X VERTER Switch 
REC ANT Switch 


reception with the H. SW switch turned to OFF. Advance 
the AF GAIN control clockwise until some receiver noise is 
heard in the speaker. Turn the main tuning dial within the 
frequency range of the amateur band chosen until a signal is 
heard. Tune the signal for the clearest possible reception, 
and then adjust the DRIVE control for maximum deflection 
of the S-meter. 


The RF GAIN control varies the AGC feedback voltage which 
effects the S-meter reading. With the RF GAIN control fully 
clockwise, the S-meter gives a proper signal strength 
reading. Turning the control counter-clockwise reduces the 
RF gain, reducing signal strength and band noise. 


4.3 READING THE OPERATING 
FREQUENCY (See Figure 9) 


The operating frequency of the TS-520S is the sum of three 
different readings — the base frequency of the band (1.8, 
7.0, .....), the reading of the sub-dial (O, 100, 200, .....) and 
the reading of the dial scale (O, 10, 20, .....) 


The sub-dial is calibrated in 25 kHz intervals from O to 600. 
The dial scale is calibrated in 1 kHz intervals from O to 100. 
Four revolutions of the main tuning knob turns the dial scale 
once, covering 100 kHz. Six turns of the dial scale covers 
the entire band from O to 600 kHz. 


Desired band 

OFF 

OFF 

REC 

OFF 

OFF 

VFO 

SLOW or FAST 

To the appropriate si¢eband or CW 

OFF 

Middle of the range for the band 
Centered 

Centered 

Fully counter-clockwise 

Fully clockwise 

The jumpered plug must be in this socket 
ON (up position) 

OFF 
NORMAL 


The remaining controls do not affect reception so they may be in any position. 
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Example: BAND Switch — 14.0 
Sub-dial — between 200 and 300 
Dial Scale — 80 
Operating Frequency — 
14.0 MHz + 200 kHz 
+80 kHz = 14.280 MHz 


When the TS-520S is correctly calibrated, as described 
below, the center dial pointer shows the operating frequency 
for CW. The left dial pointer shows the operating frequency 
for LSB operation and the right dial pointer shows the 
operating frequency for USB operation. 


During CW operation, the center dial pointer provides two 
different readings, one for transmission and the other for 
reception. 

In transmitting mode, the reading on the center dial pointer 
is the transmit frequency. In receiving mode, however, the 
mode switch should be set to TUNE and the main dial of 
VFO adjusted to zero beat the desired receive frequency. 
Then, the reading on the center dial pointer is the receive 
frequency. 

Under such a condition, the receiving signal can be clearly 
heard as a 700 Hz tone by setting the mode switch to CW. 
The transmit/receive frequency of the transceiver will now 
be set to the operating frequency of the other station. 

If a modification is made on the wiring of the carrier unit, no 
beat tones will appear on either side of the zero beat. In this 
case, the reading at the mid-position between the LSB 
pointer and the center dial pointer, which is obtained when 
the beat tone of receiving signal is about 800 Hz, is the 
transmit/receive frequency. 


LSB Dial Reading —- 180 KHz 
USB Dial Reading - 177 KHz 
CW Dial Reading — 178.5 KHz 


The operating frequency of the transceiver is the sum of 
the band frequency (1.8, 3.5. 7.0, 14.0, 21.0, 28.0, 
28.5. or 29 1), the sub-dial reading (0, 100, 200 ...), and 
the dial scale reading. 


EXAMPLE: 


14.0 MHz 
100 kHz 
77 kHz 


BAND SWitch 
Sub-dial 
Dial Scale 


Operating Frequency 14.177 MHz (for USB operation) 


For modification of the wiring, disconnect the brown lead 
from the CWR terminal and connect it to the LSB terminal; 
similarly, disconnect the gray lead from the CWT terminal 
and connect it to the CWR terminal. 


4.4 CALIBRATION 


@ NORMAL TRANSCEIVER CALIBRATION 


Turn the FUNCTION switch to CAL-25 kHz to activate the 
crystal calibrator. Be sure the RIT switch is OFF. Turn the 
main tuning knob to receive one of the marker signals which 
are generated at 25 kHz intervals. For greatest accuracy 
choose a calibrator signal near the desired operating 
frequency. 


LSBa.aea Set the MODE switch to LSB and tune the main 
tuning knob to zero beat one of the marker sig- 
nals. If the dial scale reading under the left-hand 
LSB dial pointer is not on an even 25 kHz 
marking, hold the main tuning knob with one 


hand and turn the dial scale shows the correct ~ 


reading. 


FIX VFO RIT 


© © @O 


LSB USB 


Fig. 9 Reading the Operating Frequency (Refer to Section 4.3) 
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WSBsALR Use the procedure described above with the 
MODE switch turned to USB. Use the USB 
(right-hand) dial pointer. 


CW dec Set the mode switch to TUNE to zero beat the 
marker signal. Then, turn the main dial and ca- 
librate the frequency using the center dial pointer. 


If the TS-520S has a CW filter installed, tune the VFO for 
maximum S-meter deflection when receiving the marker sig- 
nal. Calibrate the dial scale to the center pointer as 
described above. 


@ CALIBRATING THE TS-520S TO A FIXED 
CHANNEL FREQUENCY 


Turn the FUNCTION switch to CAL-FIX to calibrate the 
TS-520S’s VFO to a fixed channel frequency. Tune the VFO 
to the channel frequency selected and zero beat the 
generated marker signal. At zero beat the VFO and crystal 
frequencies coincide. 


By calibrating the VFO for normal operation, as described 
above, the VFO can be used as a frequency standard for 
netting accessory fixed channel crystals. 


® CALIBRATING THE TS-520S WITH THE VFO-520S 


Turn the FUNCTION switch to CAL-RMT to calibrate the 
TS-520S with the VFO-520S a receiver, or another remote 
VFO. Tune the remote VFO to the frequency selected on the 
TS-520S and zero beat the generated marker signal. 

At zero beat, the TS-520S and remote VFO frequencies 
coincide. 


By calibrating the TS-520S for normal operation, as 
described previously, the TS-520S can be used as a 
frequency standard for calibrating the remote VFO. 


@ CALIBRATING THE TS-520S MARKER TO WWV 


To check that the marker signals are correctly adjusted, beat 
the calibrator signal against WWV at 15 MHz. Receive 
WWYV at 15 MHz as described in Section 4.5. Turn the 
FUNCTION switch to CAL-25 kHz and the MODE SWITCH 
to TUN. The calibrator signal and WWYV signal should over- 
lap and zero beat at the zero marking on the sub-dial. If they 
do not, adjust the calibrator to zero beat with TC1 on the 
MARKER (X52-0005-01) board. 


4.5 WWV RECEPTION 


The TS-520S will receive WWV at 15 MHz when the BAND 
switch is turned to WWV and the sub-dial is turned to zero. 


The DRIVE control does not tune the transceiver for WWV 
reception. 


4.6 RF GAIN 


RF GAIN is controlled by changing the voltage of the AGC 
circuit. Adjust the RF GAIN knob so that the S-meter does 
not cause excessive deflection. This minimizes the noise du- 
ring reception and allows the S-meter to indicate the correct 
signal strength. For normal operation, this knob should be 
turned fully clockwise for maximum sensitivity. 


4.7 NOISE BLANKER 


The TS-520S has a sophisticated built-in noise blanker 
designed to reduce ignition type impulse noise. The noise 
blanker is particularly important for mobile operation. When 
necessary, activate the noise blanker circuit by flipping the 
NB switch up. 


4.8 AGC (AUTOMATIC GAIN CONTROL) 


Set the AGC switch to the position appropriate for the 
received signal. Generally for SSB recepiton set the AGC 
switch to SLOW, for CW reception set the AGC switch to 
FAST, and for reception of a very weak signal the switch 
may be set to off. 


4.9 RIT (RECEIVER INCREMENTAL 
TUNING) 


With the RIT switch turned off the TS-520S receives and 
transmits at the same frequency. At times the received sig- 
nal may drift off frequency and become less intelligible. 
When this happens, flip the RIT switch up to activate the RIT 
circuit and return the received signal to an intelligible state 
using the RIT control. The RIT control varies the receive 
frequency about +3 kHz. The RIT circuit has no effect on 
the transmit frequency. When the RIT switch is turned on 
the RIT light is illuminated. Be careful to turn the RIT to the 
OFF position when returning to normal transceive operation 
to prevent unintentionally transmitting and receiving on 
different frequencies. 


VR2 on the FIXED CHANNEL-AVR board adjusts the zero 
point of the RIT control (see Section 6.6). 
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4.10 RF ATT 


If the transceiver is operated in a short-distance (within 
several hundred meters) and strong signals of nearby 
frequencies are received, the wanted signals are blocked. 
Also, if the wanted signals are very strong, the S-meter is 
scaled out. In this instance, set the RF ATT switch to ON. 
The input signals to the RF amplifier are attenuated by about 
20 db, providing distortionless reception. 


4.11 TRANSMITTER TUNING 


Connect the TS-520S to a 50 ohm dummy load or a 50 ohm 
antenna with an SWR of less than 2: 1 before making any 
transmitter adjustments. The life of the final tubes is directly 
related to the SWR of the antenna and to the length of tu- 
ning periods. 


Refer to Table 2 for the initial switch settings of the MODE 
TS-520S for transmitting. Tune the main tuning knob to the FRONT PANEL 
desired operating frequency. 


@ PLATE IDLING CURRENT (See Figure 10) 


Turn the main tuning knob to the desired operating 
frequency within the amateur band selected. Flip the 
stand-by switch to SEND and check that the plate current SIDE PANEL 
(IP) is 60 ma. If the plate current is not correct, adjust the 
side panel BIAS control for a correct 60 ma of idling current 
and return the stand-by switch to REC. Fig. 10 Adjustment of the Plate Idling Current 


CAUTION: 
If the plate current is very much higher than 60 ma do not 
leave the stand-by switch on for more than a few seconds. 
Excessive plate current shortens the life of the final tubes. 


TABLE 2. Initial Switch Settings for Transmission (The controls not described should be set as described in Table 1) 


LOCATION CONTROL POSITION 


FRONT PANEL CONTROLS BAND Switch Desired band 


POWER Switch ON 
H. SW Switch ON 
Stand-by Switch REC 
MODE Switch USB or LSB depending on selected band 
VOX Switch ' MAN 
MIC Control Fully counter-clockwise 
CAR Control Centered 
METER Switch IP 
PLATE Control Middle of the range for the band 
DRIVE Control Centered 
FUNCTION Switch VFO 
RIT Switch OFF 
REAR PANEL CONTROLS SG Switch UP (ON) 


EXT VFO Connector Jumpered plug inserted 
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@ DRIVE TUNING (See Figure 11) 


‘Shift the METER switch to ALC and the MODE switch to 
TUN and peak the ALC reading (maximum meter deflection) 
with the DRIVE control. The stand-by switch is in the SEND 
position for adjustment. 


NOTE: —-—- ———---—_ - 
If there is no ALC reading indicated, increase the CAR 


control until there is an ALC reading. 


® PLATE TUNING (See Figure 11) 


Turn the METER switch back to IP, leave the MODE switch 
-at TUN and flip the stand-by switch to SEND. Quickly adjust 
the PLATE control to dip the plate current (a minimum meter 
reading). Return the stand-by switch to REC. 


NOTE: 

The TUNE position permits tuning of the final tank circuit at 
reduced power without danger to the tubes. With the 
MODE switch is in the TUN position, the screen voltage of 
the finals is reduced to approximately 50% and the keying 
circuit is shorted. 


TABLE 3: Summary of Transmitter Tuning Procedures 


USB or LSB IP 
TUN 
TUN 
CW 


A Adjustment point 


PLATE adjustment angular displacement 


(a) IP 


MODE Switch METER Switch | _ Stand-by Switch 


@ PLATE AND LOAD TUNING 


CAUTION: ————-—-—___—_-- — —— — 
When the MODE switch is in the CW position the final tubes 
draw full plate current in transmit. Final tube life is directly 
related to the length of tune-up periods. Do not transmit 
with the tubes out of resonance for more than 10 seconds at 


a time. 


Turn the MODE switch to CW, turn the METER switch to RF, 
and set the stand-by switch to the SEND position. Quickly 
adjust the PLATE control and then the LOAD control alter- 
nately to peak (maximum meter deflection) the power 
output. If necessary, adjust the RF VOLT control on the side 
panel to bring the output reading to about a 2/3 scale 
reading. 


4.12 SSB OPERATION 


@ PTT OPERATION 


Tune the TS-520S as described in Sections 4.1 to 4.11. Set 
the MODE switch to USB or LSB and connect a microphone 
to the MIC connector. 


Adjust BIAS control for 60 ma. 
Peak the ALC reading with the DRIVE control. 
Dip plate current with PLATE control. 


Peak RF output by alternately adjusting the 
PLATE and LOAD controls. 


Vv Adjustment point 


DRIVE adjustment angular displacement 


(b) ALC 


Fig. 11 Plate and Drive Tuning a 


NOTE: 
International amateur practice dictates using USB or LSB on 


the following bands. 


Key the transmitter and speak into the microphone with the 
tone of voice used in normal operation. Adjust the MIC con- 
trol until voice peaks are just within the top limit of the ALC 
range printed on the meter scale. The METER switch is in 
the ALC position. If the transmitter section is driven beyond 
this range, the transmitted signal will be distorted. 


@ VOX OPERATION 


Adjust the transceiver as described in the previous 
paragraph. Flip the VOX switch on and close-talk into the 
microphone, increasing the VOX GAIN control (on the left 
side of the TS-520S) until the VOX relay just operates. For 
VOX operation it is desireable to close-talk the microphone 
to prevent background noises from tripping the TS-520S 
into transmission. 

Check that the ALC reading for voice peaks is still within the 
ALC range on the meter. If necessary, adjust the MIC con- 
trol for a proper ALC reading. 


If the VOX circuit is activated by speaker noise, adjust the 
ANTI-VOX control (on the side panel). increase the control 
as necessary for proper VOX operation. 


Do not use more VOX GAIN or more ANTI VOX gain than 
necessary to control VOX operation. If the VOX circuit 
transfers between words, or holds too long, adjust the 
release time constant by turning the DELAY control on the 
side panel. 


4.13 CW OPERATION 


Tune and load the TS-520S as described in Sections 4.1 
through 4.11. Connect a key to the back panel KEY jack, set 
the MODE switch to CW, and set the stand-by switch to 
SEND for transmitting. 


NOTE: 
See Section 4.4 for information on dial calibration for CW 
operation. 
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CW transmissions are automatically monitored through the 
speaker of the transceiver. The audio gain of the sidetone 
can be adjusted with VR2 on the AF board (X50-0009-01). 


For semi-break-in operation, turn the VOX switch on. Hold 
the key down and increase the VOX GAIN control, on the left 
side of the transceiver, until the VOX relay just operates. It 
is desired to change the release time constant of the VOX 
circuit, adjust the DELAY control, also on the left of the 
transceiver. 


The plate current for CW operation should be about 200 
ma. Use the CAR control to adjust the carrier level for CW 
operation. At 200 ma of IP there may be no ALC reading. 


TABLE 4. Meter Switch Positions for Different Modes 


ie MODEea METER Switch Approx. Readings 


TUN Peaked 
75 ma 
1/3 scale 
800V 


None or within 
ALC range 


200 ma 
2/3 scale 
750V 


USB or LSB Within the ALC range 
on voice peaks 
60 to 250 ma 
O to 2/3 scale 


800V 


* Recommended monitoring position during operation. 


4.14 OPERATION WITH A LINEAR 
AMPLIFIER (See Figure 32) 


Tune and load the TS-520S as described in Sections 4.1 
through 4.11 and adjust it for the selected mode. 


The REMOTE connector on the back panel is provided for in- 
terconnections with an amplifier. See the instruction 
manual of the amplifier to determine whether the linear re- 
quires a normally open (during receive) or a normally closed 
(during receive) relay contact. Connect either pin 3 (normal- 
ly closed to ground during receive) or pin 5 (normally open to 
ground during receive) of the REMOTE connector to the con- 
trol jack on the amplifier. 

Connect the ALC feedback from the amplifier to pin 6 of the 
REMOTE connector. The output of the TS-520S is quite 
adequate to drive most amplifiers to full rated output. 


4.15 FIXED FREQUENCY OPERATION 


The TS-520S has a built-in crystal controlled oscillator for 
fixed frequency operation. This feature is most useful for 
commonly used frequencies, nets, or any situation where 
crystal controlled operation is required. To use the fixed 
frequency oscillator, turn the FUNCTION switch to the FIX 
position. Select one of the four available channels with the 
fixed channel selector switch and tune and load the TS- 
520S as described in Sections 4.1 through 4.11. Simply 
operate the transceiver as described in Sections 4.12 and 
4.13. 


Section 6.2 (page38 ) describes installation and netting of 
fixed channel crystals. The crystal frequency is determined 
by the following formulas. 


® LSB OPERATION 


Crystal Frequency (MHz) = 5.5015 MHz + X — Operating 
Frequency (MHz) 


@ USB OPERATION 


Crystal Frequency (MHz) = 5.4985 MHz + X — Operating 
Frequency (MHz) 


DC 9V O 


Crystal Specifications 
I. Frequency:4.900 to 5.500 MHz 
2. Type of holder: HC-25 U 
3. Multiplication: Fundamental 
4. Frequency tolerance: 

- 0.002% at normal temperature 
5. Oscillator circuit: Shown below. 


O 
Crystal 


@ CW OPERATION 


Crystal Frequency (MHz) = 5.5 MHz + X — Operating 
Frequency (MHz) 

= 1.8 for the 160 meter band 

3.5 for the 80 meter band 

= 7.0 for the 40 meter band 

14.0 for the 20 meter band 

= 21.0 for the 15 meter band 

= 28.0 for the 10 meter band or 

= 28.5 for the 10 meter band or 

= 29.1 for the 10 meter band 


x KKK KK KK 
I 


Crystal Specifications: HC-25/U holder, 4.9 to 5.5 MHz os- 
cillation frequency, and see Figure 12 for type of oscillation 
Circuit. 


Example: Desired Operating Frequency = 7.255 MHz 
Crystal Frequency (for CW) = 5.5 MHz + 7.0 MHz — 
7.255 MHz = 5.245 MHz 


This same crystal will operate on each band. 
Operating Frequency (CW) = 5.5 MHz + X (in MHz) — 
Crystal Frequency (in MHz) 


Example: Crystal Frequency = 5.245 MHz 
On the 14 MHz band the crystal will oscillate at 
Operating Frequency (CW) = 5.5 MHz + 14.0 MHz — 
5.245 MHz 
= 14.255 MHz 


25C460(B) 


‘@ 


4.9~5.5MHz 
| Vr.m.s 


|---—--o 
0.0) 


Fig. 12 Crystal Oscillator Circuit 23 


4.16 INTERNAL CROSS CHANNEL 
OPERATION 


The TS-520S contains a unique design feature which allows 
cross channel operation without a separate external VFO. 
The TS-520S’s internal VFO is used together with the fixed 
frequency oscillator to allow reception and transmission on 
different frequencies. The fixed channel oscillator must have 
one or more accessory crystals installed for this feature to 


TRANSMIT RECEIVE 
etal CONTROL 
ai channel 
Fixed channel 
Fixed channel Fixed channel 
oscillator oscillator 


4.17 MOBILE OPERATION 


work. 


FUNCTION 
eee aed 


The compact size and solid-state design of the TS-520S 
make it ideal for mobile use, by using optional DS-1A. 
Be sure to use a mobile antenna which meets the re- 
quirements described in Section 1. 


The normal operating procedures, described previously, app- 
ly to mobile operation. The noise blanker should be used to 
reduce ignition and impulse noises for clear reception. 
Remember that during transmission the transceiver draws 
about 15 amps so be careful not to drain the car's battery. 


4.18 DX OPERATION (Use of PROCESSOR 
PULL ON) 


In DX (long distance) operation, it may be increased the 
talk-power by using the speech processor. The audio quality 
of the transmitted signal will be more natural without this 
control operating. Therefore, for normal operation push this 
control in. 
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4.19 SSTV OPERATION 


The TS-520S will adapt very well to slow scan television 
operation. The only cabling required are connections 
between the PHONE PATCH IN jack (or MIC connector) of 
the TS-520S and the output of the television console, and 
between the PHONE PATCH OUT jack (or SPEAKER jack) of 
the TS-520S and the input of the television console. 


Be careful to keep the input power of the transceiver down 
to a safe level with the MIC control. If you exceed the plate 
power dissipation capability of the tubes, they will be 
damaged. 


4.20 OPERATION WITH A PHONE PATCH 


The TS-520S has rear panel jacks to facilitate using the 
TS-520S with a phone patch. The PHONE PATCH OUT jack 
has an impedance of 8 ohms and the PHONE PATCH IN 
jack requires a high impedance input. See the instruction 
sheet of the phone patch for cabling instruction. 


4.21 NOVICE OPERATION 


The Kenwood TS-520S offers the unique opportunity to the 
beginning amateur of buying a top quality ham rig which 
adapts to novice operation at very little cost. So the initial 
equipment investment is good for what ever level of license 
to which the operator advances. 


For the novice to operate the Kenwood within the legal 
power limitation, all he has to do is remove one of the final 
tubes from the final RF section and replace it with a low cost 
module available from your dealer. Alternately adjust the 
carrier level control to keep the plate input power below 75 
watts (approximately 90 ma). Adjusting the carrier level 
yields much less power output because it reduces the ef- 
ficiency of the tubes. 
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SECTION 5. CIRCUIT DESCRIPTION 
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5.1 GENERAL DESCRIPTION 


Figure 13 shows the block diagram of the TS-520S. To 
better understand the transceiver's circuit, refer to the block 
diagram as you read this circuit description. The transceiver 
is totally solid state, except for the two final tubes and the 
driver, utilizing 19 FETs, 52 transistors, and 101 diodes. 


Modular construction techniques place all circuitry, on 
printed circuit boards. These modules greatly simplify 
trouble shooting and repair procedures. 


Receiver circuitry is designed in a double superheterodyne 
configuration. The transistorized transmitter section 
employs a dual conversion configuration using a filter type 
SSB generator. 


Dual gate MOS FET’s are used throughout the transmit/- 
receive amplifier, except for the three power tubes and the 
AF amplifier. The used of these transistors allows excellent 
two-signal performance as well as excellent AGC (and ALC) 
characteristics. 


@ TRANSMITTER SECTION (Refer to Figure 13) 


The current generated by audio at the microphone is 
amplified by the microphone amplifier (located on the 
GENERATOR board). The output from the microphone 
amplifier is injected, along with a 3.395 MHz carrier, into the 
four diodes which form the balanced modulator. The DSB 
output produced by the balanced modulator is fed to the first 
IF amplifier and then through the crystal filter (on the IF 
board) resulting in an SSB signal. 


The 3.395 MHz SSB signal is mixed with the output of the 
VFO (5.5 to 4.9 MHz) by the first transmit mixer creating the 
second transmit IF signal (8.895 to 8.295 MHz). This signal 
is mixed with the output of the heterodyne crystal controlled 
oscillator, by the second transmit mixer, to produce the final 
transmitted SSB frequency. 

The SSB signal is amplified by the 12BY7A driver tube to 
drive the two S2001A (61468) amplifier tubes in the final 
stage. They operate in class AB1. The output signal is 
transmitted through a pi-network to the antenna. The 
impedance of the pi-network is 50 ohms. 


@ RECEIVER SECTION (Refer to Figure 13) 


The incoming signal from the antenna is fed through the 
antenna coil to the RF section, where it is one-stage 
amplified. The amplified signal is passed to the first receiver 
mixer for conversion to the first IF signal (8.895 to 8.295 
MHz). The first IF signal is mixed with the VFO output by 
the second receive mixer to generate the second IF signal. 
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The AGC voltage is extracted at the output of the second 
mixer. The signal passes to the NB board where it is 
amplified and passes through the blanking gate. The 
blanking gate is turned on, or open, when the noise blanker 
switch is turned to the OFF position. When the noise 
blanker switch is turned on, the gate opens and closes as 
controlled by the noise components separated from the sig- 
nal by the input filter of the noise blanker circuit. 


The signal then feeds through the crystal filter to be 
amplified: by the two-stage amplifier on the IF board and 
detected by the detector on the GENERATOR board. Here 
the RF signal is transformed to AF. 


The AF signal is amplified by the complimentary amplifier. 
The AF output impedance is 4 to 16 ohms. 


5.2 CARRIER BOARD (X50-0009-01) 


The Carrier Board produces a carrier signal during 
transmission and acts as the BFO for the ring detector 
during reception. The transistor Q1 comprises a Pierce B-E 
oscillator. The buffer amplifier, Q2, delivers a steady output 
signal. The oscillation frequency switching for a desired 
mode of operation is made by diode switchings, D1 through 
D4. Each diode forms the respective oscillator circuit when 
a forward voltage is applied across it to reduce its internal 
resistance. If the forward voltage is not applied, the diode 
resistance becomes so high in the resistance that it is 
isolated from the circuit. This disables the oscillation. 
The oscillation frequency is 3396.5 kHz for both USB 
transmit and receive modes, 3393.5 kHz for both LSB 
transmit and receive modes, 3394.3 kHz for CW receive 
mode, and 3395.0 kHz for CW transmit mode. 


CAR UNIT (X50-0009- 01) 
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X1 3395.0kH 
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Q1,2:28¢460(B) | OF 
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Fig. 14 Carrier Board 


5.3 GENERATOR BOARD (X52-1090-00) 


The Generator Board, which is a heart of this SSB 
transceiver, produces a DSB (double side band) signal. The 
operation is as follows. 


The AF signal coming from the microphone is amplified © 


through Q3, Q6, and Q5. The amplified signal is applied to 
the ring modulator, comprised of four diodes, which 
produces a carrier-suppressed DSB signal. This DSB signal 
is amplified through the buffer amplifier, Q1 (FET), and is 
delivered to the succeed IF Board. The crystal filters 
contained in the IF Board, then, further suppresses the 
carrier and undesirable side band of the DSB signal to create 
a complete SSB signal. 

In the CW mode of operation, a DC voltage is applied ot the 
ring modulator to unbalance it to obtain the required carrier. 


The Generator Board, also, has a microphone compressor 


GENERATOR UNIT 


Din4,9~16 
1N6O 5,6. 
Tw ‘ 
tag Ud Q11,12:2SC945(R) 


De,7:1S2sse +} J 


circuit, which is activated by the PROCESSOR switch 
located on the front panel. The AF signal output of Q3 is 
further amplified through Q4, Q8, Q9, and Q10. The 
amplified signal is delivered to Q6 through the diode 
switching, which is activated by the PROCESSOR switch. 
Gain control is made in the manner that the output of Q10 is 
phase-inverted by Q11, is bridge-rectified by the four diodes, 
and is DC-amplified through the control amplifier, Q12, to 
produce a pinch-off voltage which controls the attenuator, 
Q7 (FET). The desired time constant is obtained at the 
output of Q12. The actual microphone compression is 
around 20 db for 10 mV microphone input. The microphone 
gain can be set irrespective of the PROCESSOR switch as 
the MIC GAIN control is placed at the input end of Q6. 


In addition, the Generator Board has a transistor switching 
circuit which prevents the carrier from entering the receive 
ring detector and transmit ring modulator during 
transmission and reception, respectively. 


Fig. 15 Generator Board 
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5.4 RF BOARD (X44-1200-00) 


The RF Board provides the most functions as compared with 
the other boards of the TS-520S. It consists mainly of a 
transmit system, a receive system, an ALC circuit, control 
circuits, and a local oscillator circuit. 


@ TRANSMIT SYSTEM 


The second IF signal from the IF Board passes through the 
bandpass filter and is frequency-converted to a desired RF 
signal in a given amateur band by the transmit second mixer, 
Q1. The RF signal, in turn, is amplified by the exciter, V1, to 
a level enough to excite the final power tube. 


OT eee 
To the anode of V1 is connected the Drive Coil Board 


(X44-1190-00). 
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@ RECEIVE SYSTEM 


An amateur band signal coming into the ANT connector 
enters the ANT Coil Board (X44-1170-00) through the 8 
MHz IF trap coil. The signal, then, is stepped up by the 
frequency band coil and is applied to G2 of the receive first 
mixer, Q2, where it is converted to the receive first IF signal. 
The IF signal is fed through the bandpass filter to the IF 
Board. 


NOTE: — 
The MIX Coil Board (X44-1180-00) connected to the drain 
of Q3 is also used with the Transmit System. 


3 RF UNIT (X44 -1200-00) 
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Fig. 16 RF Board 
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@ WWV RECEIVE CIRUIT 


The TS-520S has a converter circuit for specific use of 
receiving the WWV wave. The 15 MHz standard wave 
coming into the antenna passes through the diode switch 
interlocked with the BAND switch and is applied to T5 
where it is stepped up. The signal, then, is RF amplified 
through Q5 and is frequency-converted to the receive first IF 
signal by Q4. The IF signal is fed to the IF Board through the 
same bandpass filter as in the usual RF signal reception. 


@ ALC CIRCUIT 


The ALC (Automatic Level Control) Circuit, which uses a 
transistor, Q10 of rather high breakdown voltage, produces 
the ALC voltage when a current around 30yF flows to the 
grid of the final power tube. The ALC time constant is set 
“slow” in the SSB mode and “fast” in the CW and 
PROCESSOR-ON modes. 


@ CONTROL CIRCUITS 


The RF Board has a transmit and receive bias control circuit. 
The transistor Q11 cuts off the transmit second mixer, Q1, 
when the TS-520S is DC-powered. 


® LOCAL OSCILLATOR CIRCUIT 


The Local Oscillator Circuit is a crystal-controlled oscillator 
which selects a crystal for each amateur frequency band. It 
serves as the second local oscillator in the transmit mode 
and as the first local oscillator in the receive mode. The 
crystals and oscillation coils are contained in the OSC Coil 
Board (X44-1160-00). Q6 is the oscillator diode and Q7 is 
the buffer amplifier. For receiving the WWV is used Q8 
which forms a nonadjusting oscillator circuit and feeds its 
output to Q4. Each local oscillator output is fed out through 
the buffer amplifier, Q9, to the DG-5 Digital Display (optio- 
nal). 


5.5 IF BOARD (X48-1060-01) 


The IF Board is important both for the transmit and receive 
operations. In the transmit mode of operation, the SSB 
crystal filter, XFl, suppresses the undesirable sideband and 
carrier of the DSB signal fed from the Generator Board to 
make a complete SSB signal. This SSB signal is amplified 
through G1 of the IF amplifier, Q1, which is also used for the 
reception and enters the transmit mixer, Q2. The local 
oscillator signal delivered from the VFO Board, on the other 
hand, passes through the lowpass filter around 7 MHz 
cut-off frequency, T10, T11, and T12, to G2 of Q2. The two 
signals, the SSB signal and local oscillator signal, are mixed 
by Q2, that is, the SSB signal is converted to the second IF 
signal. The second IF signal is delivered through the 
bandpass filter to the RF Board. 


NOTE: 

In transmission, the receive IF amplifier, Q3 and Q4, and the 
receive VFO mixer, Q9, are cut off by the negative voltage 
appearing at the RB terminal. 


On the other hand, in the receive mode of operation, the first 
IF signal delivered from the RF Board passes through the 
bandpass filter to the VFO mixer, Q9, which frequency- 
converts it to the second IF signal. This second IF signal 
enters through IFT the NB Board, the output of which comes 
through XF1 to the IF amplifier, Q@1, which is also used for 
the transmission, as in the transmit state. In this stage and 
following two IF stages, Q3 and Q4, the IF signal is 
amplified and connected to the ring detector in the 
Generator Board. 


NOTE: 
In reception, the transmit VFO mixer, Q2, is cut off by the 
negative voltage appearing at the TBL terminal. Q5 and Q6 
form an AGC amplifier circuit. Q6 switches the AGC action 
to “slow”, fast’, or “OFF” and serves for RF gain control. 


The SSB crystal filter has a diode switching at each of the 
input and output ends. If the CW crystal filter (YG-3395C, 
optional) is installed, the diode switching circuit can select 
one of the crystal filters with the MODE switch interlocked 
to it. 

Q7 and Q8 form an ALC meter circuit during transmission 
and function as S-meter circuit. 
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Q1,3,4:3SK35(GR), Q2:3SK35(Y) 
Q5,6:2SC733(Y),Q7:2SK19(GR) 

Qe :2SA495(Y), Q9:3SK41(L) 
Di,2:1S1007, D3,4:1S1587, Ds,6 : 1N6O 
D7,9,12.1S1555, D011: WZ-090 


IF UNIT (X48- 1060 - 01) 


1 


R19. 47K | 470K 


Fig. 17 IF Board 


5.6 NB (NOISE BLANKER) BOARD 
(X54-1080-10) 


The NB Board may roughly be classified into two circuit 
systems: a sound signal system and a noise signal system. 
In the signal system, the signal from the VFO mixer on the IF 
Board passes through the bandpass filter comprised of three 
IFTs and is amplified through Q1. The signal, in turn, passes 
through the balanced blanking gate and is led to the NBO 
terminal. 

On the other hand, the noise signal is amplified through Q2, 
Q3, Q7, and Q4. The amplified signal passes through the 
noise rectifier circuit, comprised of D5 and D6, and is 
applied to the base of Q6. The AGC time constant circuit of 
Q6 is preset so that it may not respond to pulsed noises, but 
functions for short period, continuous signals like SSB. 
Therefore, Q3, Q7, and Q4 work at near the maximum gain 
when pulsed noise comes in and they are suppressed in the 
gain by the AGC voltage when continuous signal enters. 


If the NB switch is turned on, the emitter of Q5 is grounded. 
When pulsed noise comes in, Q5 is turned on, which 
grounds its collector. The blanking gating diode connected 
to the collector of Q5, then, is inverse-biased for a certain 
period of time determined by the time constant circuit 
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comprised of R3 and C7. This opens the signal line, thereby 
eliminating the noise. The audio signal from which the 
pulsed noise has been removed can be produced as if a clear 
signal is received. 


a) bo 8 
Q1:3SK22 (GR), Q2:2SK19(GR), Q3,4,7.25C460(B) ON 
Qs,6:2SC733(Y), 01~4:1S1587, Ds,6:1N60, D7: MV-13 


Fig. 18 NB Board 


5.7 AF BOARD (X49-0008-01) 


The AF Board contains a complementary, OTL AF amplifier, 
a CW semi-break-in circuit, a CW sidetone oscillator for 
monitoring, and a detector for calibration. Q5 comprises a 
preamplifier for amplifying audio signal delivered from the 
ring detector. C15 and C18 in the preamplifier circuit cut 
out high frequencies. The amplified signal passes through 
the AF GAIN control, and is amplified through Q1 and Q2, 
and is further power-amplified through Q3 and Q4. 


NOTE: 
In tranmission, Q5 is cut off by the positive voltage 
appearing at the RL terminal. 


The sidetone oscillator, which is of a phase-shift type. 
oscillates a signal around 750 Hz. The oscillator works only 
when the MODE switch is set to the CW position and a key 
is plugged into the KEY jack and is closed. 


NOTE: ———_—___ 
1. If the DS-1A DC-DC Module is installed in the TS-520S 
for operation by DC power and when the H.SW switch 
is at the OFF position, the sidetone oscillator does not 
work. This is caused by the fact that turning the H.SW 
switch off makes the DC-DC converter oscillation stop, 
which does not supply the bias voltage to Q6 and the 
control voltage to the switching diode D3. 
2. VR2 is used-to preset the sidetone oscillator output 
level. 


00> AF UNIT (X49- 0008-01) 
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Fig. 19 AF Board 


5.8 VFO BOARD (X40-1070-01) 


The VFO Board produces a signal of variable frequency in 
the range from 5.5 MHz (at division "0" on the Sub-dial) to 
4.9 MHz (at division 600”). The oscillator is of a modefied 
Clapp type using a FET. The buffer also uses another FET, 
which assures very stable oscillation. The buffer follows a 
harmonic filter and a Darlington output amplifier, Q3 and 
Q4, which also assures stable operation against load 
change. 

CAUTION: 

Do not change VFO Board mechanisms and circuits. 

If repairs are effected by anyone other than an authorized 
personnel, the performance warranty will become void. 


VFO UNIT (X40- 1070-01) 


ee EF, 
L7 im 
= sEaic1 LS 22yee oA 
a} 5% G. Piss O ar 
Az Py td fy) 6 
if, F\s3 Ota 
ag 15) Na anoras ef aag Ee) 04 
72 Te sfolo is) {=) sl | 
“F] et |" > a 6 
36g] Sop esgior 
28 ef [T] 
te by hn PO adh Seg Bw he Jj 
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Fig. 20 VFO Board 


5.9 MARKER BOARD (X52-0005-01) 


The crystal-controlled oscillator, Q1, produces 100 kHz 
signal. The ceramic trimmer, TCI, connected to the collector 


’ of Q1 is used to precisely adjust the oscillation frequency. 


The oscillation signal of Q1 is waveform-shaped by the 
diode D1 and precisely synchronizes to 25 kHz the free- 
running multivibrator, comprised of Q2 and Q3, which is 
oscillating around 25 kHz. The 25 kHz signal is phase- 
inverted by Q4 and can be fed out for use with an external 
equipment. 


MARKER UNIT (X52-0005-01) 
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Fig. 21 Marker Board 
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5.10 VOX BOARD (X54-0001-00) 


In the SSB mode of operation, the voice signal coming from 
the microphone amplifier (or the sidetone signal in CW) 
enters the MV terminal. The signal is amplified through Q3 
and is rectified by D6 to a DC voltage in proportion to the 
input level. When the DC voltage is applied to the base of 
Q4, this is turned on and lowers the base potential of Q6 


down. 


If Q4 is cut off with no input signal, the base and emitter of 
Q5 are at the same potential, thus turning O5 off. Therefore, 
C10 is charged through D7 by the boltage preset with the 
delay control. If Q4 is turned on with the voice signal 
coming into the MV terminal, on the other hand, it also turns 
on Q5, through wich C10 discharges. 


NOTE: 
The hold time of the VOX is when the voice signal exists at 


the MV terminal. 


Transistors Q6 and Q7 form a Schmitt trigger circuit. When 
Q4 is in the “off” state, Q6 is in the “on” state and Q7 in the 
“off” state. When Q4 is in the “on” state, on the contrary, 
Q6 is in the “off” state and Q7 in the “on” state; in addition, 
Q8 also turns on, which activates the stand-by relay. 


The anti-VOX signal coming from the AF unit to the AV 
terminal is stepped up by T1 and is full-wave-rectified by D1 
to D4. The rectified voltage cuts Q1 off. This charges C5 
through R4 and at the same time, turns Q2 on. In turn, Q2 
grounds the base of Q4 to turn off, thereby stopping the 
VOX. 


VOX UNIT (X54-0001-00) 
Gah 


Qi~4,6,7:2SC373 
Qs, 8:2SA562(Y) 
Di~4,6~8:1N60 
Ds,9:1S1555 


Fig. 22 VOX Board 
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5.11 FIXED CHANNEL-AVR BOARD 
(X43-1100-00) 


This board consists of a fixed channel crystal-controlled 
oscillator, a 9V AVR (automatic voltage regulator), and a 
—6V DC-DC converter. The crystal-controlled oscillator, 
comprised of Q1, is of a Pierce C-B type. Q2 and Q3 forma 
Darlington buffer amplifier, which feeds the oscillation signal 
out. TC1 through TC4 are trimmers for precisely adjusting 
the oscillation frequency. 


The 9V AVR supplies with 9V DC the main oscillator circuits 
and control circuits in the TS-520S. The transistor Q4 
controls the current Q5 and Q6 magnify an error voltage. 
Q7 compensates the temperature characteristic of Q6. D3, 
a zener diode, gives a reference voltage. 


In the —6V DC-DC converter, Q8 and T1 form a back 
coupling oscillator which produces a signal around 400 Hz. 
The signal is rectified by D4 through D7 to a —6V DC, 
which is stabilized by the zener diode D8. 


FIX CH AVR UNIT (X43- 1100-00) 


a i a 


g 


R18] RI7 
“3.9K 1K 
C8 47 10V. 


Q1~3'2SC460(B),Q4:2SA606(L) 
Q5~7:2SC372,Q8.2SC735(Y) 
D1,2:1N60, D3,8:WZ- O61, D4~7-1S1555 


Fig. 23 Fixed Channel and AVR Board 


5.12 RECTIFIER BOARD (X43-1090-02) 


This board has all the rectifiers used with the TS-520S. The 
800V high voltage is obtained by a voltage doubler rectifier, 
the 300V, 210V, and C-voltage by a half-wave rectifier, and 
the 14V voltage by a bridge rectifier. 


RECTIFIER UNIT 
(x43-1090-02) 


fraa70K R3470K | 


Ay R5 470 Ds 300 
STB] R10 100K/R9 100K | 


Di~e: VO8U 
D7: VO6E 
De~i1: VO3C 


Fig. 24 Rectifier Board 


5.13 HV BOARD (X43-1110-00) 


The HV (High Voltage) Board has a voltage divider providing 
a voltage used to indicate the anode voltage of the final 
power tubes, a voltage divider providing a screen grid 
voltage of final power tubes in tuning the TS-520S. 


HV UNIT 
(X43-1110-00) 


rc 


Fig. 25 HV Board 


5.14 INDICATOR BOARD (X54-1120-00) 


This board has light-emitting diodes “VFO”, “FIX”, and 
“RIT” located above the Sub-dial scale. Each diode 
indicates the turn-on states of the respective functional 
boards. 


: pa 100-00) 
R3 


fe lee 
| YS Ri 
680 


Di~3-SEL-103W 


Fig. 26 Indicator Board 


5.15 FINAL POWER AMPLIFIER BOARD 
(X56-1200-00) 


This board contains all final power amplifier circuits except 
the pi output tank, which is placed at the power output end. 


onvf 5OOn. 2 ena 


FINAL UNIT 
(X56- 1200-00) 


Fig. 27 Final Power Amplifier Board 
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DANGEROUS HIGH VOLTAGES ARE PRESENT WITHIN THE CASE OF THE TS-520S WHEN THE 


TRANSCEIVER IS TURNED ON. 


EXERCISE EXTREME CAUTION TO AVOID ELECTRIC SHOCK. 


6.1 GENERAL INFORMATION 


The TS-520S has been factory sligned and tested to 
specifications before delivery to the customer. Under 
normal circumstances the transceiver will be properly 
adjusted to operate in accordance with these operating 
instructions. In fact, the equipment owner can void the 
transceiver’s warranty by attempting service or alignment 
without permission from the factory. 


When operated properly, the transceiver can give years of 
service without requiring realignment. The information in 
this section fives some general service procedures which 
can be accomplished without sophisticated test equipment. 


B® REMOVING THE CABINET (See Figure 28) 


Figure 28 shows how to remove the TS-520S’s cabinet. 
Remove the eight top cover screws and the nine bottom 
cover screws and lift away the panels. The speaker leads 
will still be attached to the chassis so be careful when 
removing the top cover. The leads can be unplugged, if 
necessary. 


@ SERVICE POSITION (See Figure 29) 
The TS-520S should be placed on its side, with the final 


Fig. 28 Removing the TS-520S’s Case 
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section up, for any alignment or service. This position 
permits adequate ventilation for the final tubes as well as 
easy accessibility to the modules. Most of the described 
adjustments can be made without removing the boards from 
the transceiver. 


6.2 ACCESSORIES 


CAUTION: 
BE SURE THE TRANSCEIVER IS UNPLUGGED AND 
TURNED OFF BEFORE REMOVING THE CASE. 


@ INSTALLING THE CW FILTER (See Figure 30) 


Remove the top and bottom covers from the transceiver (be 
careful of the speaker leads). Locate the IF board (it holds 
the SSB crystal filter) and move the brown wire from the 
SSB terminal to the CW terminal, as shown in Figure 30. 


Remove the three screws securing the VR mounting 
hardware on the side panel and tilt the board down about 90 
degrees from its normal position. Screw the filter onto the 
board with the provided nut and solder the filter's pins to the 
board. Be careful to use a low power soldering iron for only 
a short time. Too much heat will damage the crystal filter! 


Fig. 29 Service Position for the TS-520S 


Install the 

filter here. 

Move the brown leed from 
the SSB terminal to the 
CW terminal. 


YG-3395C 


Fig. 30 Installing the Accessory CW Filter 


Reconnect the VR mounting hardware and replace the 
covers. If the speaker lead was disconnected, be sure to 


reattach that also. 


B INSTALLING THE DC-DC CONVERTER (DS-1A) 


t 


Ze 


Remove the patch plate located on the rear panel of 


TS-520S. | 
Secure the DC-DC unit to the rear panel using the four 


tapping screws supplied with the unit. 


. Select the correct color coded lead from the DC-DC unit 


making sure that the color code corresponds to that of 
the lead connected to the DC-DC terminal board 
adjacent to the power transformer. 

Solder the lead onto the terminal board. 


@ REMOTE CONNECTIONS 


Figure 32 shows the REMOTE connector. This 8-pin plug 
can be used for attaching linear amplifiers, or other external 
accessories to the transceiver. 


Rear panel of TS-520S 


Patch plate 


Final box 


DC-DC 
terminal board 


Power transformer 


Fig. 31 Installing the Accessory DC-DC Converter 


ALC input 


Stand by 
input 


REMOTE 


ALC input 77, 
To an external speaker The view seen from 
Te the rear panel 


_ Fig. 32 REMOTE Connector 
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@ EXTENSION FEET 


The TS-520S is provided with two extra feet which can be 


used to raise the front panel of the transceiver. 


In some 


operating positions the tilt makes it easier to read the dial 


and meter. Figure 33 shows how to install the feet. 


Fig. 33 Attaching the Extension Feet 


120V 220V 
C3 


2m TX IN 


G3 
2m CONTROL 
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2m Antenna 


X VERTER 


X VERTER 


PFO ® 


B® TRANSVERTER (TV-502) 


To connect the transverter to TS-520S, proceed as follows: 


1. 


2 


@ 


Check that the power to the transverter and TS-520S is 
ORE 

Connect the cable supplied with the transverter to the X 
VERTER connector of TS-520S and the CONTROL 
connector of the transverter (2 m CONTROL connector 
for TV-502). 


. Connect the supplied pin-cords to the X VERTER OUT 


jack of TS-520S and the TX IN jack of the transverter (2 
m TX IN jack for TV-502). 


. Connect the supplied earth cable between the GND 


terminals of TS-520S and the Transverter. This 
connection is necessary because it prevents electrical 
shocks and provides stabilized operation. 


. Turn on the transverter switch on the rear panel of 


TS-520S. The SG switch may be left in the ON 
position. Changeover between HF and VHF is 
automatically accomplished by the POWER switch of 
the transverter. Be sure to turn off the transverter 
switch when the transverter is not connected. TS-520S 
requires no modification for transverter operation. 


. Connect the antenna to the ANT terminal on the rear of 


the transverter (144 MHz for TV-502). 


. Check to see that the POWER switch and the standby 


switch of TS-520S are set to OFF and REC 
respectively. Also, check that the POWER switch of the 
transverter is set to OFF. Then connect the power cords 
to AC outlet (or DC power source for DC operation). 


TS-520S 


Tay ee 
©@ © 


X VERTER 
og 9) 
© 


Fig. 34 Connecting of Accessory Transverter 
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@ CONNECTION OF VFO-520S 


The VFO-520S is developed for further enhancing the 
capabilities of your TS-520S. Figure 35 shows a connection 
of the VFO-520S to the TS-520S. Keep the 9-pin MT plug 
put in the EXT VFO connector on the TS-520S until the 
VFO-520S is connected to it. The VFO interconnecting 
cable is supplied as an accessory with the VFO-520S. 


Only by controlling the FUNCTION switch on the VFO-520S 
you can enjoy highly advanced and comprehensive 
operations as if you use two transmitters and receivers 
each. 4 


VFO-520S 


aad 


GNO VFO OUT 


—~ aN { \\ 
y) 
4 


4 To calibrate your TS-520S VFO output frequency with the 


VFO-520S output frequency, proceed as follows: 
1. The FUNCTION switch on the TS-520S may be at any 
position. 
2. Set the TS-520S in the receive mode of operation. 
3. Set the FUNCTION switch to the CAL-RMT position. 
4. Tune the TS-520S VFO output frequency and the 
VFO-520S output frequency until a zero beat is heard 
when two frequencies coincide with each other. 
For more detailed information of the VFO-520S, read the 
“OPERATING MANUAL FOR VFO-520S”. 


TS-520S 


Fig. 35 Connecting of Accessory Remote VFO 


@ CONNECTION OF DG-5 DIGITAL DISPLAY 


Your TS-520S can connect the DG-5 by plugging the signal 
cable and power cable only as illustrated in Figure 36. 
Notice that the connectors on the two units are different in 
the arrangement. Be careful of inserting each pin 
plug-equipped coaxial cable of the same color into the 
connector jacks of the same reference. Now, turn on the 
POWER switch on the TS-520S, which will allow the DG-5 
to run. The DG-5 is capable of reading the TS-520S 
operating frequencies as precise as an order of 100 Hz. For 
more detailed information, read the “OPERATING MANUAL 
FOR DG-5 DIGITAL DISPLAY”. 


Fig. 36 Connecting of Accessory Digital Display 
37 


CAUTION: 
The Antenna cores are fragile. Be careful not to break them 
during alignment. 


® FIXED CHANNEL CRYSTAL INSTALLATION 


Section 4.15 describes fixed frequency operation with the 
TS-520S. To install the accessory crystals, remove the 
transceivers top cover and locate the FIXED CHANNEL-AVR 


board directly behind the VFO. OSC COIL UNIT 


MIX COIL UNIT 
Insert the crystal in the desired channel position (the 
positions are labeled on top of the VFO case) and use the 
appropriate trimmer (TC1 through TC4) to net the crystal. 
The CAL-FIX feature of the TS-520S can be used to net the 
crystals as described in Section 4.4. 


ANT COIL UNIT 


DRIVE COIL UNIT 


6.3 RECEIVER RF SECTION ALIGNMENT ‘eMee 
3.5 MHz 
The stand-by switch of the transceiver should be in the REC ee i 


position during all of the receiver adjustments. Connect the 
transceiver to a 50 ohm dummy load. 


Turn the FUNCTION switch to CAL-25 kHz and use the 
output of the calibrator circuit to adjust the coils. Set the 
DRIVE control to the 12 o’clock position (the. white line 
pointing towards the top of the transceiver). The coils can 
be aligned from the bottom of the transceiver without 
removing the boards. 


Set the BAND switch to the correct band and tune the VFO 
to the frequency shown in the table below to receive the ca- 
librator signal. Use the test rod included in the accessory 
bag to tune the antenna and mixer coils for a maximum 
S-meter reading. Figure 37 shows the location of the coils. 
Adjust the coils for each band as described below. When 
you finish, turn the calibrator off. Adjust only the antenna 
and mixer coils for a maximum S-meter reading. 
Adjustment of the heterodyne oscillator coils is described in 
the next paragraph and adjustment of the drive coils is 
described in Section 6.7. 


a a 


14.0 MHz 14.175 MHz 
7.0 MHz 7.150 MHz 
3.5 MHz 3.750 MHz 


ANTENNA*, MIXER*, and DRIVE Coil Alignment 
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28 MHz 


Fig. 37 RF Section Coil Diagram 


@ HETERODYNE CRYSTAL OSCILLATOR 


Adjust the heterodyne crystal oscillator’s coils by switching 
the BAND switch to each band and tuning the appropriate 
coil (see Figure 37) as described below. 


Turn the core of the coil clockwise until the crystal stops 
oscillating. You should be able to hear the point where this 
happens. From the point where the crystal stops oscillating, 
turn the core about one revolution back so that the crystal is 
again oscillating. If the core is left too near the threshold the 
oscillation may be unstable. Repeat the procedure for each 
band. For the 28 MHz band only the 28.5 MHz sub-band 
needs to be tuned. Tune the 1.8 MHz coil first and then tune 
the remaining coils (3.5, 7.0, 14.0, 21.0, and 28.5) in order. 


28.5 MHz 37.395 MHz 
29.1. MHz 37.995 MHz 


8 WWV ALIGNMENT 


' Turn the BAND switch to WWV and tune the sub-dial to 
zero to receive the calibrator signal. Tune T4 and T5 on the 
RF board for a maximum S-meter reading. T3 is the WWV 
oscillator coil. Tune it for a maximum S-meter reading and 
then turn 1/4 turn counter-clockwise. The oscillator 
frequency is 23.895 MHz. 


CAUTION: 
Do not attempt to tune coils T1 and T2. 


6.4 NOISE BLANKER BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the DRIVE 
control for a maximum S-meter reading. Align coils T1 
through T5 (on X54-1080-10) for a maximum S-meter 
reading. 


Attach a 10V DC meter between the collector of QO6 


(2SC733) and the chassis and tune coils T6 and T7 for a mi- 
nimum voltage reading on the volt meter. 


6.5 IF BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the DRIVE 


control for a maximum S-meter reading. Adjust T2, T5, T6, 


and T9 (on X48-1060-01) for a maximum S-meter reading. 


CAUTION: 
Do not adjust T1, T3, T4, T8, T10, T11, T12 or T13. 


& S-METER ZERO 


If the S-meter requires recalibration, set the BAND switch to 
14 MHz, turn the noise blanker off, and turn the RF GAIN 
control fully clockwise. With no antenna connected, set the 
zero adjust potentiometer, VR1 on the IF board, for a reading 
of zero on the S-meter. 


@ S-METER SENSITIVITY ADJUST 


Apply a 14.175 MHz signal from an RF generator, accu- 
rately calibrated to produce a 50uV signal, at the antenna 
connector. Peak the S-meter for a maximum reading by tu- 
ning in the signal with, the main tuning knob and by 
adjusting the DRIVE control. Then adjust the sensitivity 
potentiometer, VR2, for an S-meter reading of S9. 


6.6 FIXED CHANNEL-AVR BOARD 
ALIGNMENT 


@ AVR CIRCUIT 


Connect a 15V DC voltmeter between the 9 terminal (on 
X43-1100-00) and the chassis. Adjust VR1 for a 9 volt 
reading. 


® RIT ZERO 


When the RIT circuit is turned on, and the RIT control is set 
to zero, the receive frequency should be exactly the same as 
the transmit frequency. If the frequency is not the same, use 
the RIT zero control, VR2 to adjust it. 


To zero the RIT, turn on the calibrator and tune the VFO for 
about a 1000 Hz calibrator tone. Turn the RIT control to 
zero. Turn on the RIT switch and adjust VR2 for the same 
1000 Hz tone. Push the RIT switch on and off to be sure the 
tones are identical. 


@ AGC BIAS 


Connect a 5V DC voltmeter between terminal RF1 and the 
chassis. Adjust VR3 for a meter reading of 3.3 volts. 
This adjustment may affect the S-meter readings so the 
meter will have to be recalibrated. 


6.7 DRIVE COIL ALIGNMENT 


Slide the back panel SG switch off (down), center the DRIVE 
control, and turn the METER switch to ALC. Be certain to 
connect a 50 ohm dummy load to the antenna connector. 
Turn the MODE switch to TUN or CW and flip the stand-by 
switch to SEND. Align the DRIVE coils (on X44- 1190-00 in 
the RF section) at the frequencies and in the sequence 
shown in Section 6.3. Tune the coils for a maximum ALC 
reading. Slide the SG switch on. 


6.8 CARRIER BALANCE ADJUSTMENT 


Tune the TS-520S into a 50 ohm dummy load for operation 
at 14.175 MHz. Turn the MODE switch to LSB, set the 
METER switch to RF, and turn the RF VOLT control to its 
maximum level. If the ring modulator is out of balance, the 
meter will show output when the stand-by switch is set to 
SEND. 


To balance the carrier, alternately adjust TC1 and VR2 on 
the GENERATOR board for a minimum RF meter reading. 
Switch back and forth between LSB and USB to minimize 
both readings. 
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6.9 TRANSMITTER NEUTRALIZATION 


The TS-520S requires neutralization every time either of the 
final tubes is changed. 


Tune up the TS-520S into a 50 ohm dummy load at 28.5 
MHz for CW operation as descrived in Section 4. Set the 
SG switch to off (down) and place a sensitive RF voltmeter 
across the dummy load. Flip the stand-by switch to SEND 
and adjust TC1 (reached through the adjustment hole in the 
top of the final section) for a minimum reading on the 
voltmeter. After the final section is neutralized, flip the 
stand-by switch to REC and slide the SG switch on. 


A good receiver tuned to 28.5 MHz, works very well for 
neutralizing if an RF voltmeter is not available. Instead of 
tuning for a minimum voltage, tune for a minimum S-meter 
reading. 

CAUTION: 

Neutralization of the final section should be carried out with 
the chassis shield in place. Dangerous high voltages are 
present in the final section when the transceiver is turned 
on. Use an insulated tool to make this adjustment. 


6.10 VFO CALIBRATION 


The VFO should be calibrated with the dial scale. However 
if for some reason the VFO is too far off calibration for proper 
adjustment, there is an internal VFO adjustment. 


Remove the TS-520S'‘s case and locate TC1 on the VFO 
section. Turn the FUNCTION switch to CAL-25 kHz and 
tune the main tuning knob so that the dial pointer points to 
an even 25 kHz frequency. Adjust TC1 to zero beat the ca- 
librator frequency. 


6.11 CRYSTAL CALIBRATOR ALIGNMENT 


The crystal calibrator is factory aligned and should need no 
further adjustment. If it should drift out of calibration, find 
TC1 on the MARKER board. Tune the receiver to WWV at 
15 MHz and turn on the calibrator by switching the 
FUNCTION switch to CAL-25 kHz. Adjust TC1 until the ca- 
librator signal is zero beat with WWV. 


6.12 REPLACING THE FUSE 


When the fuse blows, there is some cause. Be sure to find 
the cause before attempting operation. Use a 6 amp fuse 
for 120V AC operation, and a 4 amp fuse for 220V AC 
operation. Under no circumstances use a higher amperage 
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fuse than those specified. Extensive damage can be 
caused. Also, the warranty can be voided if an improper 
fuse is used. 


6.13 CLEANING 


The knobs, front panel and cabinet of the TS-520S are likely 
to become soiled after extended use. The knobs should be 
removed from the transceiver and cleaned with a neutral 
soap and warm water. Use a neutral soap (not harsh 
chemicals) and a damp cloth to clean the cabinet and front 
panel. 


Use an air blower or a soft bush to keep the interior clean 
and dust free. 


6.14 REPLACEMENT PARTS 


@ TUBES AND TRANSISTORS 


Operation of the TS-520S without proper tuning, or 
operation of the transceiver with a high voltage in excess of 
1000 volts, will significantly reduce the life of the final 
amplifier tubes. A bad tube or tubes should be replaced 
with S2001A (6146B) tubes. Matched tubes are not requi- 
red, however neutralization is required with new tubes. The 
driver is a 12BY7A. 


The transistors in the TS-520S can easily be damaged by 
being shorted or shocked by metallic tools. Be very careful 
during service operations, and when possible, use insulated 
tools. 


@ SERVICE PARTS 


Be sure to use replacement parts of equal or better ratings 
when servicing the transceiver. 


When ordering replacement or spare parts for your 
equipment, be sure to specify the following information: 


Model number and serial number of the equipment 
— Schematic number of the part — and the board 
number on which the part is located. 


Should it ever be necessary to return the equipment for 
repair be sure to pack it very carefully and include a full 
description of the problems involved. 
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7.1 GENERAL INFORMATION general by improper operation or connection of the 
transceiver, not by defective components. There is a sepa- 
The problems described in this table are failures caused in rate service manual for repair of the TS-520S. 


7.2 TRANSMITTER AND RECEIVER CIRCUITS 


SYMPTOMS CAUSE REMEDY 


Pilot lights do not light and there is no 1. Bad power cable or connections. 1. Check cables and connections. 
receiver noise when the POWER switch 2. Blown power supply fuse. 2. Replace the fuse. 

is turned on. 3. Wrong polarity connection for DC 3. Check for a negative ground power 
operation. connection. 


. See Section 6.6. (page 39) 
2. Check the 9 volt supply. 


. 9V DC supply not adjusted. 

2. Short circuit in 9 volt power supply or 
line. 

3. Improper battery voltage in mobile or 

portable operation. 


VFO (or FIX) indicator does not light. Rear panel VFO plug not inserted. Insert the jumpered plug. 


The relays operate with the stand-by . Improper microphone connection. . Require the microphone connector. 
switch in the REC position. 

Signal reports of off frequency operation Calibrator requires alignment. See Section 6.11. (page 40) 

even though the dial scale is calibrated. 


7.3 RECEIVER SECTION 


Toh. = SYMPTOMS samo | iis. es ea a REMEDY 


Accessory pe IT ae filter is installed but Wire on IF board not moved to CW. See Section 6.2. (page 34) 
selectivity and intelligibility are poor. 2 Bad CW filter. 4 Replace the CW filter. 


An antenna is connected but no signals . Inoperative VFO or FC oscillator. 1. Insert the shunt plug into back panel. 
are heard. s Microphone PTT switch (or stand-by 2. Release the PTT switch. 
switch) is in the transmit position. 


An antenna is connected and the calibrator 1. Bad T/R relay. 1. Replace the relay. 
signal is received, but no signals are heard. 


One or more bands are operating but 1. The heterodyne oscillator is not 1. See Section 6.3. (page 38) 
some are not. operating on the defective band. 
2. The antenna coil of the defective band 2. See Section 6.3. (page 38) 
requires alignment. 


Frequency difference between transmit 
and receive. 


FMing on sideband operation. 3. Check battery or alternator voltage. 


S-meter deflects without a received 1. Balanced detector is out of adjustment. 1. See Section 6.8. (page 39) 
signal. 2. IF board is out of adjustment. 2. See Section 6.5. (page 39) 
3. Low AC line voltage. 3. Use a step-up transformer to raise 
the line voltage. 


S-meter reads too high or too low. 1. IF board is out of adjustment. 1. See Section 6.5. (page 39) 
2. RF gain control closed causing low 2. Open RF GAIN control. 
sensitivity. 


Lack of sensitivity on one or more bands. 1. Receiver section requires realignment. 1. See Section 6.3. (page 38) 


The RIT control is at zero with the RIT 1. The RIT control is out of adjustment. 1. See Section 6.6. (page 39) 
circuit on, but the receive and transmit 
frequencies are different. 


RIT control inoperative. 1. RIT circuit off. 1. Push RIT button. 


SSB signal unintelligible. 1. MODE switch is set to wrong 1. Turn MODE switch to correct 
sideband. sideband. 
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7.4 TRANSMITTER SECTION 


SYMPTOMS CAUSE REMEDY 


ALC meter deflects with no output 1. Nohigh voltage (+ 800V) on the 1. Check the HV power supply. 
final tubes. 
2. Bad final tubes. 


(no plate current). 


2. Replace the tubes. 


3. SG switch is turned off. 3. Slide the switch up. 
ALC meter does not deflect and there 1. Too little MIC gain. 1. Increase the MIC GAIN control. 
is output. 
The TS-5208S will not operate on SSB. 1. Open microphone plug or bad 1. Check the microphone. 
microphone. 


2. Increase the MIC control. 
3. Repair the circuit. 


2. Too little microphone gain. 
3. Defective microphone amplifier on the 
GENERATOR board. 


There is output, but the RF meter shows 1. RF VOLT control not adjusted 1. Adjust control for 2/3 scale reading 
no output. correctly at full output. 
RF meter deflects too far. 1. RF VOLT control not adjusted 1. Adjust control for 2/3 scale reading 
correctly. at full output. 
VOX does not operate. 1. VOX GAIN control is closed. 1. See Section 4.12. (page 22) 
2. VOX switch is OFF. 2. Turn the switch on. 
VOX trips with AF sound from the 1. ANTI VOX control requires 1. See Section 4.12. (page 22) 
speaker. adjustment. 
VOX circuit releases between words 1. VOX time hold control requires 1. See Section 4.12. (page 22) 
or holds too long. adjustment. 


Excessive plate current. 1. Detuned final section. 1. See Section 6.9. (page 40) 
2. Low negative power supply voltage. 2. Check the power supply output. 
3. Idling current requires adjustment. 3. See Section 4.11. (page 20) 
Plate current is too high or too low for 1. Carrier requires adjustment. 1. Adjust CAR control. 
CW. 
Low drive on one or more bands but not 1. Transmitter section requires 1. See Section 6.7. (page 39) 
on all bands. alignment. 


Broad DRIVE tuning on one or more 
bands. 


1. Heterodyne oscillator requires 1. See Section 6.3. (page 38) 


or more bands. adjustment. 


Low drive and broad DRIVE tuning on 1. Bad driver tube. 1. Replace the tube. 
all bands. 


Signal reports of carrier. 1. Carrier requires balancing. 1. See Section 6.8. (page 39) 
Signal reports of distortion. 1. Too much microphone gain. 1. Reduce MIC control. 


1. Bad final tubes. 1. Replace the tubes. 


Plate current is too low. 
Tuning becomes very broad. 
Idling current increases. 


Every time either of the final tubes 1. See Section 6.9. (page 40) 


is replaced, the TS-520S requires 
neutralization. 
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TOP VIEW OF THE TS-520S (FIGURE 38) 
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BOTTOM VIEW OF THE TS-520S (FIGURE 39) 
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GENERAL 
FREQUENCY RANGE................00. ee 160 meterband — 1.80to 2.00 MHz 
80 meterband — 3.50to 4.00MHz 
40 meterband — 7.00to 7.30 MHz 
20 meterband — 14.00 to 14.35 MHz 
15 meterband — 21.00 to 21.45 MHz 
10 meter band — 28.00 to 28.50 MHz (A) 
— 28.50 to 29.10 MHz (B) 
— 29.10 to 29.70 MHz (C) 
Wwwv — 15.0 MHz (receive only) 
PEED Eseries. eae e So oe ee Rede eee SSB (USB, LSB) or CW 
ANTENNA IMPEDANCE ........................08.. 50 ~ 75 ohms 
FREQUENCY STABILITY .......................008 Within 100 Hz during any 30 minute period after warmup 
Within +1 kHz during the first hour after 1 minute of warmup 
TUBES AND SEMICONDUCTORG............. Tubes 3 
Transistors 2 
FETs 19 
Diodes 101 
POWER REQUIREMENTG.......................... 
a ey 
ee 
DIMENSION Siivroter Be. etetintsaan sonst sesigacne dennae 333 (13.2”) wide x 153 (5.9”) high x 335 (13.2") deep 
WEIGHT Yr 25800 Fo 5s hoteastawis. tc nnedavens dco 16 kg (37.4 Ibs) 
TRANSMITTER 
REINPUTIPOWER fo cect hecnts cence enous 
13.8V DC operation 
200 watts PEP for SSB operation 120 watts PEP for SSB operation 
90 watts DC for CW operation 
CARRIER SUPPRESSION ...................... .... Better than 40 db 
SIDEBAND SUPPRESSION ....................... Better than 50 db 
SUPRIOUS RADIATION ..................0...0055 Better than 40 db 
MICROPHONE ............0...00..00cccceceeeeeeeeeeeeees High impedance microphone (50k ohms) 
ARIRESPBO NSE aititi cs teess- isons. cee. eeparien 400 to 2,600 Hz, within —6 db 
RECEIVER 
SESE UII Cos cdihe ott cae a eer 0.25uV S+N/N 10 db or more 
SRE GIVI bo ae elec nett apo ankay a aa SSB — 2.4kHz( —6 db) 
— 4.4kHz(—60 db) 
CW* — O.5kHz( —6 db) 
— 1.5 kHz (—60 db) 
* (with optional CW filter installed) 
IMAGE RATIO ations. sascre ste« idea’ Hegarrioae Better than 50 db 
PE REVECTIONS.. sees cu Poot. hae Better than 50 db 
AF OUTPUT POWERS 0% SIN ta I Ree. 3 1 Watt (8 ohms load, with less than 10% distortion) 


AF OUTPUT IMPEDANCE .......................4.. 4 to 16 ohms 
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1-1 KENWOOD TS-520S 


. The TS-520S is a highly sophisticated solid state amateur 
radio transceiver employing only three vacuum tubes. 
Operatiing on all amateur bands between 1.8 and 29.7 
MHz, this unit is constructed modularly. All major electronic 
circuits are wired on easily removed or installed circuit 
boards. The TS-520S includes many built-in features 
usually found as extras on other transceivers. Included in 
the equipment are a VOX circuit, a 25 kHz crystal calibrator, 
an RIT circuit, a RF attenuator, and an effective noise blan- 
ker. The TS-520S also includes automatic gain control 
(AGC), automatic level control (ALC), provisions for break-in 
CW with sidetone, a speech processor, and built-in power 
supplies. 

The TS-520S also can connect a Digital Display, Model 
DG-5, (optional). The DG-5 is useful for reading the 
TS-520S operating frequency as precise as an order of 100 
Hz. 

Designed for operation on SSB or CW, the TS-520S delivers 
more than 200 watts PEP input. The low power consump- 
tion of the TS-520S, resulting from its solid state design, 
makes the transceiver ideal for portable and mobile opera- 
tion. Any complicated electronic equipment will be dama- 
ged if operated incorrectly, and this transceiver is no excep- 
tion. Please read all of the operating instructions before put- 
ting the TS-520S on the air. 


1.2 REQUIREMENTS FOR OPERATION 


@ AC OPERATION 


The TS-520S requires no external power supply for opera- 
tion. For fixed station operation, the TS-520S operates from 
any 120/220V AC, 50/60 Hz power source capable of sup- 
plying 280 watts or more. The transceiver has a built-in 8 
ohm speaker. 


@ DC OPERATION 


The TS-520S make possible for a mobile operation by using 
optional DS-1A. 


@ ANTENNA 


Fixed Station— Any of the common antenna systems desi- 
gned for use on the high frequency amateur bands may be 
used with the TS-520S, provided the input impedance of the 
transmission line is not outside the capability of the pi-out- 
put matching network. The transmission line should be of 
the coaxial cable type. An antenna system which shows a 
standing wave ratio of less than 2 : 1 when using 50 or 75 
ohm coaxial transmission line, or a system that results in a 
transmission line input impedance that is essentially resisti- 
ve, and between 15 and 200 ohms will take power from the 


4 


transceiver with little difficulty. If openwire or balanced type 
transmission line is used with the antenna, a suitable an- 
tenna tuner is recommended between the transceiver and 
the feed line. Methods of construction and operating such 
tuners are described in detail in the ARRL Antenna Hand- 
book, and similar publications. For operation on the 160, 75 
and 40 meter bands, a simple dipole antenna, cut to reso- 
nance in the most used portion of the bands, will perform 
satisfactorily. For operation of the transceiver on the 10, 15, 
and 20 meter bands, the efficiency of the station will be 
greatly increased if a good directional rotary antenna is 
used. Remember that even the most powerful transceiver is 
useless without a proper antenna. 


Mobile Station— Mobile antenna installations are critical, 
since any mobile antenna for use on the high frequency 
bands represents a number of compromises. Many ama- 
teurs lose the efficiency of their antenna through improper 
tuning. Remember the following points when using the 
TS-520S with a mobile antenna. 


The “Q” of the antenna loading coil should be as high as 
possible. There are several commercial models available 
which use high “‘Q” coils. 


The loading coil must be capable of handling the power of 
the transceiver without overheating. In the CW mode the 
power output of the transceiver will exceed 80 watts. 


The SWR bridge is a useful instrument, but unfortunately it 
is quite often misunderstood, and overrated in importance. 
Basically, the SWR bridge will indicate how closely the an- 
tenna load impedance matches the transmission line. With 
long transmission lines, such as will be used in many fixed 
station installations, it is desirable to keep the impedance 
match fairly close in order to limit power loss. This is parti- 
cularly true at the higher frequencies. The longer the line, 
and the higher the frequency, the more important SWR be- 
comes. However, in mobile installations the transmission 
line seldom exceeds 20 feet in length, and an SWR of even 
4 to 1 adds very little to power loss. The only time SWR will 
indicate a low figure is when the antenna presents a load 
close the 50 ohms, but many mobile antennas will have a 
base impedance as low as 15 or 20 ohms at their resonant 
frequency. In such a case, SWR will indicate 3 or 4 to 1, 
and yet the system will be radiating efficiently. 


The really important factor in your mobile antenna is that it 
should be carefully tuned to resonance at the desired fre- 
quency. The fallacy in using an SWR bridge lies in the fact 
that it is sometimes possible to reduce the SWR reading by 
detuning the antenna. Field strength may actually be redu- 
ced in an effort to bring SWR down. Since field strength is 
the primary goal, we recommend a field strength meter for 
antenna tuning. 


For antenna adjustments, the transceiver may be loaded 
lightly, using the TUN position instead of operating at full 
power output. This will limit tube dissipation during adjust- 
ments, and will also help to reduce interference on the fre- 
quency. In any case, do not leave the transmitter on for very 
long at one time. Turn it on just long enough to tune and 
load, and get a field strength reading. Start out with the an- 
tenna whip at about the center of its adjustment range. Set 
the VFO to the desired operating frequency and then adjust 
the PLATE control for a dip, and then the LOAD control. 
Then observe the field strength reading. The field strength 
meter may be set on top of the dash, on the hood, or at an 
elevated location some distance from the car. 


» Change the whip length a half inch, or so at a time, retune 
the finals each time, and again check the field strength at the 
antenna. Continue this procedure until the point of maxi- 
mum field strength is found. This adjustment will be most 
critical on 75 meters, somewhat less critical on 40, until on 
10 meters the adjustment will be quite broad. After tuning 
the antenna to resonance, the finals can be loaded to full po- 
wer. 


@ MICROPHONE 


The microphone input is designed for high impedance (50k 
ohms) microphones only. The choice of microphone is im- 
portant for good speech quality, and should be given serious 
consideration. The crystal lattice filter in the transceiver pro- 
vides all the restriction necessary on audio response, and 
further restriction in the microphone is not required. It is 
more important to have a microphone with a smooth, flat re- 
sponse throughout the speech range. 


The microphone manufacture’s instructions should be follo- 
wed in connecting the microphone cable to the plug. With 
many microphones, the push-to-talk button must be pressed 
to make the microphone operative. For VOX operation, this 
feature may be disabled, if desired. by opening the micro- 
phone case and permanently connecting the contacts which 
control the microphone. 


The standard microphone sensitivity is within the range of 
— 50 db to —60 db. If a microphone having a higher sensi- 
tivity is used, the ALC circuit will not function properly. In 
this case, insert an attenuator as shown in the illustration at 
right or connect a resistor (10k ~ 33k ohms) in parallel with 
the capacitor 100 pF (C13) in the generator unit 
(X52-1090-00) of the transceiver. 


10K ~ 33 K 
Microphone om TS-520S 
2 Microphone connector 
(ya ES 


@ EXTERNAL SPEAKER AND HEADPHONES 


Receiver audio output from the TS-520S is 1 watt at 4 to 16 
ohms. The TS-520S has a built-in speaker. However, if an 
external speaker is desired for fixed station or mobile opera- 
tion, simply connect it to the SPEAKER jack on the rear pa- 
nel. The speaker may be any good 8 ohm permanent ma- 
gnet type in the 4 inch or larger size. The internal speaker is 
disconnected when an external speaker is used. The 
SP-520 is a speaker designed for use with the TS-520S 
Headphones should also be 8 ohms impedance. When the 
headphones are connected to the front panel PHONES jack 
the speaker is disabled. 
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SECTION 2. INSTALLATION 
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2.1 UNPACKING 


Remove the TS-520S from its shipping box and packing ma- 
terial and examine it for visible damage. If the equipment 
has been damaged in shipment, save the boxes and packing 
material and notify the transportation company immedia- 
tely. It is a good idea to save the boxes and packing material 
in any case because they are very useful for shipping or mo- 
ving the equipment. 


The following accessories should be included with the trans- 


ceiver: 
Operating Manual............ 1 AC! Power 'Cord’. 3. Sr. 1 
Microphone Plug.............. 1. Speaker Plug................... 1 
Jumpered 9-pin Plug ....... TSP) USP lig eee. hee 1 
RCA Phono Plugs............ 3 Fuse (6Ax 2, 4Ax 2, 
Alignment Tool................ 1 ZADCT RES Ce Rae 5 
Plastic Extension Feet 

with Screws ..............655 2 


2.2 OPERATING LOCATION 


As with any solid state electronic equipment the TS-520S 
should be kept from extremes of heat and humidity. 
Choose an operating location that is dry and cool, and avoid 
Operating the transceiver in direct sunlight. Also, allow at 
least 3 inches clearance between the back of the equipment 
and any object. This space allows an adequate air flow from 
the ventilating fan to keep the transceiver cool. 


2.3 CABLING (See Figure 1) 
® GROUND 


So preventing to receive an electricshock, TVI and BCI, se- 
lect a good, effective ground for installation and then con- 
nect an earthing wire to the backside of GND terminal. Use 
a heavy earth line as big as possible, it is because short-line 
wiring is regarded as most effective for operation. 


@ ANTENNA 


Connect a 50 ohms antenna feedline to the coaxial connec- 
tor on the rear panel. 
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@ KEY 


If CW operation is desired, connect a key to the KEY jack. 


@ POWER CONNECTIONS 


Make sure the POWER switch on the front panel of the 
TS-520S is turned off, the stand-by switch is put in the REC 
position, and that the voltage switch on the back of the 
TS-520S is switched to the correct line voltage (120 or 
220). Connect the POWER cord to an appropriate external 
power source. 


@ SPEAKER 


If an external speaker is desired, connect a cord to the 
SPEAKER jack on the back of the TS-520S and to the 
SPEAKER jack on the back of the SP-520 (or to an external 
8 ohm speaker). 


B MICROPHONE 


Attach the microphone connector to a suitable microphone 
as shown in Fig. 2. Be sure that the PTT switch of the 
microphone is separate from the microphone circuit, as 
shown in Fig. 3. 

It should be noted that a microphone with a 3P plug having 
a common earth terminal cannot be used. 


ANTENNA 
I W4 


EXTERNAL VFO 
VFO-520S © 


PHONE PHONE 
PATCH PATCH 
OUT IN 
MICROPHONE Oo © 
MC-50 
PHONE 
PATCH 
Lad = 
EXTERNAL 
SPEAKER 
SP-520 


Fig. 1 (A) Cabling 


Fig. 1 (B) Power Plug Wiring 


IMPORTANT-When wiring a new power plug, 
confirm that the pin numbering on the new plug 
iS identical to the pin numbering on the POWER 
connector. The transceiver can be damaged by 

incorrect pin wiring. 


120V/220V 


120V/220V 


seen from the cord. 


AC OPERATION 


By use of optional DC-DC converter DS-1A. 


Microphone 


MURS yA 


DC 13.8VEQ @ 


DC OPERATION 


Fig. 2 Microphone Connector Wiring 


Microphone 


Matching transformer 


(1) Unsuitable for PTT operation. 


Microphone oe 


Matching transformer 


\ Switch 


(b) Suitable for PTT operation. 


Fig. 3 A Suitable PTT Microphone 


9-pin jumpered plug 


Fig. 4 Back Panel Jumpered EXT VFO Connector 
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SECTION _ 3. OPERATING CONTROLS 
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@ RIT Indicator Light 
©) VFO indicator Light - 


@RIT Control 


9 FIX Indicator Light 
@ LOAD Control. 


@) acc switch 
@) Fix CH Select Switch 


@ METER Switch 
24) MIC Control 


42) NB Switch 


(22) CAR Control 


® VOX Switch 26) PLATE Control 


@ H: sw switch €®) AF GAIN Control 


4) Meter 


@) RF GAIN Control 


© Stand-by Switch 25) DRIVE Control 


(29) Headphone Connector 


(28) Microphone Connector 


@) RF ATT Switch €f) POWER Switch 


@® FUNCTION Switch 


@) vial scale 


@ Main Tuning Knob @sanv switch 


QRIT Switch 


@) sub-dial 


Fig. 5 Front Panel Controls 


3.1 FRONT PANEL CONTROLS (See Figure 5) 


@ METER (@on Figure 5) 


The meter monitors five different functions, depending on 
the position of the METER switch. In receive the meter is 
automatically an S-meter. The S-meter shows received sig- 
nal strength on a scale of O to 40 db over S9. In transmit 
the meter function depends on the position of the METER 
switch, as described below. 


@ METER SWITCH (@on Figure 5) 


The position of the METER switch determines the function 
of the meter. The switch selects one of the following 
functions (see Table 4 for nominal meter readings): 


ALC (Automatic Level Control) 
In this position the meter monitors the ALC voltage of 
the internal ALC circuit (or the ALC voltage feedback 
from a linear amplifier operated in conjunction with the 
TS-520S). For SSB operation the ALC reading for voice 
peaks should be within the indicated ALC range of the 
meter. The ALC voltage adjustment is made with the 
MIC control for SSB and with the CAR control for CW. 


IP (Plate Current) 
In this position the meter monitors the plate current of 
the final tubes. The meter scale is calibrated from O to 
350 ma. 


RF (Output Power) 
In this position the meter monitors the relative output 
power of the transceiver. There is no meter scale for 
this position. Normally the reading should be adjusted 
with the RF VOLT control for a 2/3 scale meter reading. 


HV (High Voltage) 
In this position the meter monitors the high voltage 
from the power supply. The meter scale is calibrated 
from 6 to 10, indicating 600 to 1000 volts. 


@ CH. (FIXED CHANNEL) SELECT SWITCH 
(@on Figure 5) 


This four-position rotary switch selects between four 
different fixed frequency channels which can be installed 
inside the transceiver. Fixed frequency operation is 
convenient for operation on often used frequencies. The 
fixed channel oscillator replaces the VFO when _ the 
FUNCTION switch is placed in the FIX position. 


@ VFO INDICATOR LIGHT (@on Figure 5) 


The VFO indicator is a light emitting diode which illuminates 
whenever the TS-520S’s internal VFO is controlling the 
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transceiver’s operation. The indicator is not lighted during 
fixed channel, or remote VFO, operation. 


@ FIX (FIXED CHANNEL OPERATION) INDICATOR 
LIGHT (@on Figure 5) 


The FIX indicator is a light emitting diode which illuminates 
whenever the TS-520S's internal fixed frequency oscillator 
is controlling the transceiver’s operation. 


B RIT SWITCH (@on Figure 5) 


This push-button switch turns the RIT (Receiver Incremental 
Tuning) circuit on and off. With the switch depressed, the 
circuit is activated and the RIT indicator is lighted. The RIT 
control can then adjust the receiver frequency independently 
of the transmit frequency for VFO operation. 


@ RIT INDICATOR (@on Figure 5) 


This light emitting diode is illuminated when the RIT circuit 
is turned on, showing that the transmit and receive 
frequencies may be different. 


@ RIT CONTROL (@on Figure 5) 


When the RIT switch is pressed on, this potentiometer tunes 
the TS-520S's receiver. The RIT circuit allows the operator 
to tune the receive frequency more than +2 kHz without 
changing the transmit frequency. 

At the zero (mid-point) position the receive frequency is the 
same as when the RIT circuit is turned off. 


@ STAND-BY SWITCH (@on Figure 5) 


This two-position lever switch selects one of the following 
functions: 


REG ee The transceiver is receiving unless the 
microphone PTT switch is switched to 
transmit, or the VOX circuit is activated. 


SEND Eee The TS-520S is locked into. the transmit 
mode in this switch position. 


@ H. SW (Heater) SWITCH ( @ on Figure 5) 


This switch turns the heater circuits of the three transmitting 
tubes on and off. The heaters would normally be turned to 
OFF to reduce power consumption in mobile or portable 
receiving. 


® VOX SWITCH (@ on Figure 5) 


This two-position lever switch selects one of the foliowing 
functions. 


MAN............ With the switch in this position, the 

, transceiver is switched into transmit or 
receive by the stand-by switch or the PTT 
switch on the microphone. 


VON ha ace With the switch in this position, the VOX 
Circuit is turned on for voice operated 
transmit on SSB semi-automatic break-in 
operation on CW. 


-8 NB SWITCH (@ on Figure 5) 


The NB switch turns the built-in noise blanker circuit on and 
off. The noise blanker is designed to reduce pulsating ig- 
nition type noises. When the lever switch is flipped up, the 
circuit is turned on. 


@ AGC SWITCH (@® on Figure 5) 


The AGC switch controls the AGC (Automatic Gain Control) 
circuit giving the operator three choices: 


OPE ieee It may be desirable to turn the AGC off when 
receiving a very weak signal. 
BPAS Tm, er. The FAST AGC position is designed for use in 
| CW operation. 
SLOW Wxecees Use the SLOW AGC position for SSB 
operation. 


® RF ATT SWITCH (@ on Figure 5) 


With this switch set to ON, ATT (attenuator) of about 20 db 
is connected to the antenna circuit, protecting the RF 
amplifier and mixer circuit from strong input signals. 


@ MODE SWITCH (@® on Figure 5) 


This switch selects one of the following modes of operation. 


SUN vo. seen Turn the MODE switch to this position to 

generate a low power carrier for tuning the 
transceiver. 
The mode switch is also used for frequency 
setting and calibration during CW operation. 
In the TUN position the input power into the 
final section is reduced to prevent tube 
damage during tuning. Normal operation is 
not possible in this mode. 


CW kta s This position is used for operating the 
TS-520S in the CW mode. 


USBes es This switch position selects the USB circuits 
for operating on upper sideband. Inter- 
nationla amateur practice dictates the use of 
USB on the 14, 21, and 28 MHz bands. 


fSe)t 5 Sere: This switch position selects the LSB circuits 
for operating on lower sideband. Internatio- 
nal amateur practice dictates the use of LSB 
on the 1.8, 3.5 and 7 MHz. 


® BAND SWITCH (@ on Figure 5) 


This 10-position switch selects all the necessary circuits to 
tune the transceiver to the desired 600 kHz band. 


B® FUNCTION SWITCH (@ on Figure 5) 


This 7-position rotary switch selects one of the following 
transceive functions. 


CAL-FIX ....... This position allows calibration of the 
TS-520S’s internal VFO to one of the 
transceiver's fixed frequency channels (if an 
optional fixed channel crystal is installed). 
With the switch in this position a signal is 
generated at the selected fixed channel 
frequency and the main tuning knob can be 
tuned to zero beat the calibrating signal. 


CAL-RMT..... This position allows calibration of the 
VFO-520S (remote VFO) to the transceiver’s 
operating frequency. With the switch in this 
position, the transceiver generates a ca- 
librating signal and the VFO-520S can be tu- 
ned to zero-beat the calibrating signal. 


CAL-25 kHz. With the switch in this position, the 
transceiver’s calibrator circuit generates a 
marker signal at every 25 kHz for normal ca- 
libration of the internal VFO. 


WA OF ease: The switch is kept in this position for normal 
transceive operation. 


VEGARIRR aes With the switch in this position, the 
TS-520S’s internal VFO controls the receive 
function and the internal fixed channel oscil- 
lator controls the transmit function (if fixed 
channel crystals are installed in the oscil- 
lator). 


EI Reta With the switch in this position, the 
TS-520S's internal VFO controls the transmit 
function and the built-in fixed channel oscil- 
lator controls the receive function (if fixed 
channel crystals are installed in the oscil- 
lator). The VFO.R and FIX.R allow 
cross-channel operation without an external 
VFO. 


FIRE. ME. With the switch in this position, the 
TS-520S's fixed channel oscillator controls 
the transmit and receive function of the 
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transceiver (if accessory fixed channel 
crystals are installed in the transceiver). 


@ MAIN TUNING KNOB (@® on Figure 5) 


This control turns the VFO and dial scale to select the 
frequency to be added to the band frequency to establish the 
transceiver’s operating frequency. 

The TS-520S also has a Fast Forward Tuning control. 


B® DIAL SCALE (® on Figure 5) 


The dial scale provides a direct frequency readout, calibrated 
to 1 kHz from O to 100 kHz. The sub-dial is calibrated to 
display the frequency every 25 kHz. The frequency 
displayed on the dial scale, when added to the base 
frequency of the chosen band and the frequency shown on 
the sub dial, shows the exact operating frequency of the 
transceiver. One revolution of the dial scale is 100 kHz. 


® SUB-DIAL (@ on Figure 5) 


The sub-dial is turned with the main tuning knob to select 
the operating frequency of the transceiver. It is calibrated at 
25 kHz intervals from O to 600 kHz. The operating 
frequency of the TS-520S is determined by adding the 
frequency shown on the BAND switch, this sub-dial, and the 
dial scale. 


@ MIC CONTROL (PROCESSOR PULL ON) 
(@ on Figure 5) 


The MIC gain control adjusts the gain of the microphone 
amplifier for SSB operation as well as switching a speech 
processor for DX operation. For normal operation, push the 
knob in and adjust the MIC GAIN for an in scale ALC meter 
reading on voice peaks. Adjusted in this way, the 
transceiver generates a natural sounding transmission. 


For difficult DX operation however, pull the control out and 
readjust the MIC GAIN for an in scale ALC reading on voice 
peaks. Turn the speech processor off for normal operation. 


@ CAR CONTROL (@ on Figure 5) 


This control turns a variable resistor that adjusts the output 
carrier level during CW operation. The control is adjusted for 
200 ma of plate current for CW operation. 


@ AF GAIN CONTROL (@ on Figure 5) 


This control adjusts the gain of the receiving audio 
amplifier. The audio volume of the received signal increases 
as the control is turned clockwise. 
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® RF GAIN CONTROL (@ on Figure 5) 


This control adjusts the gain of the receiver section’s RF 
amplifier. Turn the knob fully clockwise for maximum gain 
and for a correct S-meter reading. Turn the control 
counter-clockwise. to reduce the gain. 


® DRIVE CONTROL (@® on Figure 5) 


The DRIVE tuning control tunes the plate tank circuit of the 
12BY7A driver as well as the receiver's antenna and mixer 
coils. In receive the DRIVE control is tuned for maximum 
sensitivity (maximum S-meter deflection). In transmit the 
DRIVE control is tuned for a maximum ALC reading. When 
the control is correctly tuned for transmission it will be cor- 
rectly tuned for reception. 


® PLATE CONTROL (@ on Figure 5) 


The PLATE control adjusts the plate tuning of the two final 
amplifier tubes. 


@ LOAD CONTROL (@ on Figure 5) 


The LOAD control adjusts the loading of the pi-circuit 
between the final section and the antenna. The control is 
adjusted as described in Section 4 for impedance matching. 


@ MIC CONNECTOR (@ on Figure 5) 


The microphone connector is four pronged, allowing use of 
the PTT microphone. Figure 2 shows how to wire the plug 
on the microphone cable. 


@ PHONES JACK (@ on Figure 5) 


The headphones jack allows use of a 4 to 16 ohm set of 
headphones with a 1/4” phone plug attached. When the 
phones are plugged into the transceiver, the speaker is 
disconnected. 


@ POWER SWITCH (@ on Figure 5) 


The POWER switch turns all the power on and off in the 
TS-520S. 


3.2 SIDE PANEL CONTROLS 


The 5 controls located on the left side of the transceiver are 
covered by a protective panel. The cover is removed by 
simply pulling the two black fasteners. 


@ RF VOLT CONTROL (@on Figure 6) 


Use the RF VOLT control to adjust the sensitivity of the RF 
output function of the meter. Adjust it for a 2/3 scale 
reading during CW transmission. 


B BIAS CONTROL @on Figure 6) 


The BIAS control adjusts the bias voltage of the two 
$2001A (6146B) amplifier tubes. Turning the control 
clockwise increases the idling plate current of the tubes. 
Section 4 describes adjustment of the bias current. 


@ DELAY CONTROL @®on Figure 6) 


The DELAY control adjusts the holding time of the VOX cir- 
cuit for VOX or break-in CW operation. The control will have 
to be adjusted to the preference of the individual operator. 


® ANTI VOX CONTROL (@on Figure 6) 


This control adjusts the level of the anti VOX signal fed in to 
the VOX circuit. Adjust the control to prevent feedback of 
the speaker from tripping the VOX circuit. 


@ VOX GAIN CONTROL (@on Figure 6) 


This control adjusts the sensitivity of the VOX circuit by ad- 
justing the gain of the VOX amplifier, for voice control led 
operation. 


OX GAIN C 


(4) ANTI VOX Control 


@ BIAS Control 
QF VOLT Control 


Fig. 6 Side Panel Controls 


3.3 REAR PANEL CONTROLS (See Figure 7) 


™ COOLING FAN (@on Figure 7) 


This fan cools the RF amplifier section of the TS-520S to in- 
sure reliable and efficient operation. 


@ TRANSVERTER OUT JACK (@on Figure 7) 


This is the low level RF output jack for use with a VHF 
transverter. 


@ TRANSVERTER IN JACK (on Figure 7) 


This is the RF input jack for input from a VHF transverter. 


@ TRANSVERTER CONNECTOR (@on Figure 7) 


This 12-pin connector is used to control an accessory VHF 
transverter. 


1 ALC vs 


No connection 8 


FUNCTION 


Transverter in 


Normally closed 
relay contact 


+210V DC Ground 


+210V DC 


No connection 


No connection 


— 100V DC 


Transverter in Ground 


m@ X VERTER SWITCH (@on Figure 7) 


When VHF Transverter (TV-502) is connected to the 
transceiver, the selection of HF or VHF is automatically ac- 
complished by setting the transverter switch to ON or OFF. 


@ ANTENNA CONNECTOR (@on Figure 7) 


This SO-239 coax connector should be attached to a 
suitable antenna for transmitting and receiving. See Section 
1.2 for a discussion of an appropriate antenna. 


@ POWER SUPPLY CONNECTOR (@on Figure 7) 


This 12-pin connector is used to connect an AC or DC power 
source to the transceiver. 
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® car OuT Jack 


( PHONE PATCH OUT Jack @) HET OUT Jack 


B PHONE PATCH IN Jack ®) veo out Jack 


4) Cooling Fan ® DC 13.8V Power Connector 


a 
§@ KEY Jack 


@) SPEAKER Jack 


48) REMOTE 
Connector 

EXT VFO 
Connector 

X VERTER 
Switch 

X VERTER 
Control Connector 


@ ANT Connector 


@ x VERTER OUT Jack 


@) SG Switch 
© DC Fuse 


© x VERTER IN Jack 


24) GND Stud @ Power Connect 


@R)EXT REC ANT Jack €2) AC Voltage Select 


2) REC ANT Switch @ AC Fuse 


14 Fig. 7 Rear Panel Controls 


FUNCTION 


12.6V AC to pin 7 in AC operation 
1 + 13.8V DC to DC module 


+13.8V DC to DC module 


The power plug wiring is shown in Figure 1C. 


7. 
se acB.iew 

p 7 | 12. 

anata RT} 13.8V DC to pin 9 in AC operation 
eSoft, 

Psaiel 


@ AC FUSE (@on Figure 7) 


This fuse is a 3AG, 4 amp fuse which protects the power 
supply of the transmitter against short circuits. Never use a 
higher amperage fuse than the one specified. An improper 
one can cause extensive damage to the transmitter. When 
the fuse blows out, try to determine the cause before replac- 
ing it. 

When the position of the AC Voltage Selector Switch is 
changed, it is also necessary to change the power fuse. For 
120 volt operation a 6 ampere fuse, for 220 volt operation a 
4 ampere fuse provided with the TS-520S should be used. 


@ DC FUSE (Qon Figure 7) 


This is a 2A fuse holder, placed in the 13.8V DC power 
source. 


@ KEY JACK (@ on Figure 7) 


Connect a key to this 1/4” phone jack for CW operation. 


@ SPEAKER JACK (@ on Figure 7) 


The receiver audio output. can be connected through this 
jack to the SP-520 or another external 4 to 16 ohm 
speaker. The internal speaker is disconnected when an ex- 
ternal speaker is connected. 


@ 13.8V DC CONNECTOR (@ on Figure 7) 


This connector is provided specifically for the DG-5 Digital 
Display to supply 13.8V DC power. It is capable of 
delivering around 1A. 


CONNECTION FOR 


Power direct (Connect to pin 3 for remote , 
Pred: No connection 
AC power switching) 
ee aay +13.8V DC to control DC module No connection 


13.8V DC to operate solid state circuits Jumper to 8 


7 12.6V AC (or 13.8V DC) to heaters Jumper to 10 
Jumper to 2, 4, 7, 11 and 12 


Jumper to 7 
No connection 


No connection 


AC OPERATION 


CONNECTION FOR 
DC OPERATION 
© 13.8V DC 


Jumper to 4, 7,9, 11 and 12 


Jumper to 2, 4, 7,9 and 12 
Jumper to 2, 4, 7, 9 and 11 


CAUTION: 
The connector output power contains a large amount of 
ripples. Do not use it for units other than the DG-5 unless 


absolutely necessary. 


@ VFO OUT JACK (® on Figure 7) 
HET OUT JACK (@ on Figure 7) 
CAR OUT JACK (@® on Figure 7) 


These jacks feed the respective local oscillator outputs to the 
DG-5 Digital Display. 


@ PHONE PATCH IN JACK (@ on Figure 7) 


This is a phone patch input terminal for transmission of 
SSTV or other line inputs. 


® PHONE PATCH OUT JACK (@ on Figure 7) 


This is line output terminal for phone patch on recording. It 
is also used for connection to the input of FSK demodulator 
or SSTV. 


@ REMOTE CONNECTOR (@ on Figure 7) 


The REMOTE connector is an 8-pin socket for use in inter- 
connecting a linear amplifier, an external speaker, or another 
accessory item. (See Figure 30) 
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[rn [Function | PIN | FUNCTION 
Normally open 

a 

ALC feedback 

No connection ALC threshold level 

approx. — 6V 

ee 


No connection 


Normally closed 
relay contact 


® EXTERNAL VFO CONNECTOR (@® on Figure 7) 


External speaker 
Load impedance 
4 ~ 162 


This 9-pin connector provides a means of interconnecting 
the KENWOOD VFO-520S, another external VFO. The 
interconnecting cable is provided with the VFO-520S. The 


9-pin jumpered VFO plug provided with the TS-520S must 
be inserted in this socket for normal transceiver operation. 


f PIN | FUNCTION | PIN | FUNCTION 
[ewe sare 
inna VFO signal shield No connection 

G 4 SV DC to internal 

pas VFO (pin 9) 
DCt te | 

Cc Ee 

Relay voltage 

(+ on transmit) 


Example: 


Remove screw and 
stopper plate 


Stopper plate 


Changing power voltage from 220V to 120V. 


Switch stopper 
to opposite side 


B SG SWITCH (@ on Figure 7) 


The SG slide switch controls the screen grid voltage on the 
final tubes. For tuning or neutralizing the TS-520S you can 
set the switch to the OFF position. Turn the switch back to 
the ON position for normal operation. The SG voltage is on 
when the switch is up and off when the switch is down. 


® GND (Ground) LUG (@ on Figure 7) 


To prevent accidental shocks from the chassis, as well as in- 
terference, connect a good earth ground to this lug. 


® AC VOLTAGE SELECT SWITCH (@ on Figure 7) 


This slide switch switches the primary of the power 
transformer to select 120 or 220V AC operation. 


® EXTERNAL RECEIVER ANTENNA JACK (@ on 
Figure 7) 


This is an antenna connector to which an external receiver, 
for example, a sub-receiver, is connected. 


B RECEIVER ANTENNA SWITCH (@ on Figure 7) 


This switch connects the antenna to the TS-520S at the 
NORMAL position and to the external receiver at the REC 
ANT position. 


Lock lever by attaching 
stopper plate to opposite 
side screw 


Fig. 8 Changing Power Voltage 
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4.1 PRELIMINARY PROCEDURE 


Set the MIC and CAR controls to zero and the MODE switch 
to LSB, USB, or CW tto prevent accidental transmit 
conditions before tuning. The TS-520S must be operated 
into a 50 ohm antenna or dummy load with an SWR less 
than 2:1. Random length wire antennas or light-bulb 
dummy loads cannot be used. Conventional half-wave dipo- 
les and beam antennas should only be used at or near their 
resonant frequency. Exceeding an SWR of 2:1 can 
damage the components in the output stage of the 
transceiver. Refer back to Section 1.2. 


Be sure to complete all of the required cabling, as described 
in Section 2.3. 


With a suitable antenna and microphone (or key) connected 
to the transceiver, set the TS-520S switches to the positions 
described in Table 1. 


4.2 RECEIVER TUNING 


Refer to Table 1 for the initial switch settings of the 
TS-5208S for receiving, and then continue with the described 
procedure. 


Push the POWER switch on. The meter, dial scale, and VFO 
indicator will light, indicating that the transceiver is 
operating. The receiver section if fully solid-state allowing 


TABLE 1. Initial Switch Settings for Receiving 


CONTROL LOCATION 


FRONT PANEL CONTROLS 


BAND Switch 
POWER Switch 
H. SW Switch 
Stand-by Switch 
NB Switch 

RIT Switch 


AGC Switch 
MODE Switch 
RF ATT Switch 
PLATE Control 
DRIVE Control 
RIT Control 


CONTROL POSITION 


FUNCTION Switch 
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SECTION 4. OPERATING INSTRUCTIONS 
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reception with the H. SW switch turned to OFF. Advance 
the AF GAIN control clockwise until some receiver noise is 
heard in the speaker. Turn the main tuning dial within the 
frequency range of the amateur band chosen until a signal is 
heard. Tune the signal for the clearest possible reception, 
and then adjust the DRIVE control for maximum deflection 
of the S-meter. 


The RF GAIN control varies the AGC feedback voltage which 
effects the S-meter reading. With the RF GAIN control fully 
clockwise, the S-meter gives a proper signal strength 
reading. Turning the control counter-clockwise reduces the 
RF gain, reducing signal strength and band noise. 


4.3 READING THE OPERATING 
FREQUENCY (See Figure 9) 


The operating frequency of the TS-520S is the sum of three 
different readings — the base frequency of the band (1.8, 
7.0, .....), the reading of the sub-dial (0, 100, 200, .....) and 
the reading of the dial scale (0, 10, 20, .....) 


The sub-dial is calibrated in 25 kHz intervals from O to 600. 
The dial scale is calibrated in 1 kHz intervals from O to 100. 
Four revolutions of the main tuning knob turns the dial scale 
once, covering 100 kHz. Six turns of the dial scale covers 
the entire band from O to 600 kHz. 


Desired band 

OFF 

OFF 

REC 

OFF 

OFF 

VFO 

SLOW or FAST 

To the appropriate sieeband or CW 
OFF 

Middle of the range for the band 
Centered 

Centered 


Fully counter-clockwise 

Fully clockwise 

The jumpered plug must be in this socket 
ON (up position) 

OFF 
NORMAL 


AF GAIN Control 
RF GAIN Control 
EXT VFO Connector 
SG Switch 

X VERTER Switch 
REC ANT Switch 


REAR PANEL CONTROLS 


The remaining controls do not affect reception so they may be in any position. 
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Example: BAND Switch — 14.0 
Sub-dial — between 200 and 300 
Dial Scale — 80 
Operating Frequency — 
14.0 MHz + 200 kHz 
+80 kHz = 14.280 MHz 


When the TS-520S is correctly calibrated, as described 
below, the center dial pointer shows the operating frequency 
for CW. The left dial pointer shows the operating frequency 
for LSB operation and the right dial pointer shows the 
operating frequency for USB operation. 


During CW operation, the center dial pointer provides two 
different readings, one for transmission and the other for 
reception. 

In transmitting mode, the reading on the center dial pointer 
is the transmit frequency. In receiving mode, however, the 
mode switch should be set to TUNE and the main dial of 
VFO adjusted to zero beat the desired receive frequency. 
Then, the reading on the center dial pointer is the receive 
frequency. 

Under such a condition, the receiving signal can be clearly 
heard as a 700 Hz tone by setting the mode switch to CW. 
The transmit/receive frequency of the transceiver will now 
be set to the operating frequency of the other station. 

If a modification is made on the wiring of the carrier unit, no 
beat tones will appear on either side of the zero beat. In this 
case, the reading at the mid-position between the LSB 
pointer and the center dial pointer, which is obtained when 
the beat tone of receiving signal is about 800 Hz, is the 
transmit/receive frequency. 


LSB Dial Reading — 180 KHz 
USB Dial Reading - 177 KHz 
CW Dial Reading — 178.5 KHz 


The operating frequency of the transceiver is the sum of 
the band frequency (1.8, 3.5, 7.0, 14.0, 21.0, 28.0, 
28.5, or 29.1), the sub-dial reading (0, 100, 200 ...), and 
the dial scale reading. 


EXAMPLE: 


14.0 MHz 
100 kHz 
77 kHz 


BAND SWitch 
Sub-dial 
Dial Scale 


Operating Frequency~ 14.177 MHz (for USB operation) 


For modification of the wiring, disconnect the brown lead 
from the CWR terminal and connect it to the LSB terminal: 
similarly, disconnect the gray lead from the CWT terminal 
and connect it to the CWR terminal. 


4.4 CALIBRATION 


@ NORMAL TRANSCEIVER CALIBRATION 


Turn the FUNCTION switch to CAL-25 kHz to activate the 
crystal calibrator. Be sure the RIT switch is OFF. Turn the 
main tuning knob to receive one of the marker signals which 
are generated at 25 kHz intervals. For greatest accuracy 
choose a calibrator signal near the desired operating 
frequency. 


USB ees. Set the MODE switch to LSB and tune the main 
tuning knob to zero beat one of the marker sig- 
nals. If the dial scale reading under the left-hand 
LSB dial pointer is not on an even 25 kHz 
marking, hold the main tuning knob with one 
hand and turn the dial scale shows the correct 
reading. 


FIX VFO RIT 


© © Oo 


LSB USB 


Fig. 9 Reading the Operating Frequency (Refer to Section 4.3) 
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USB. xt! Use the procedure described above with the 
MODE switch turned to USB. Use the USB 
(right-hand) dial pointer. 


CW..aes Set the mode switch to TUNE to zero beat the 
marker signal. Then, turn the main dial and ca- 
librate the frequency using the center dial pointer. 


If the TS-520S has a CW filter installed, tune the VFO for 
maximum S-meter deflection when receiving the marker sig- 
nal. Calibrate the dial scale to the center pointer as 
described above. 


@ CALIBRATING THE TS-520S TO A FIXED 
CHANNEL FREQUENCY 


Turn the FUNCTION switch to CAL-FIX to calibrate the 
TS-520S’'s VFO to a fixed channel frequency. Tune the VFO 
to the channel frequency selected and zero beat the 
generated marker signal. At zero beat the VFO and crystal 
frequencies coincide. 


By calibrating the VFO for normal operation, as described 
above, the VFO can be used as a frequency standard for 
netting accessory fixed channel crystals. 


® CALIBRATING THE TS-520S WITH THE VFO-520S 


Turn the FUNCTION switch to CAL-RMT to calibrate the 
TS-520S with the VFO-520S a receiver, or another remote 
VFO. Tune the remote VFO to the frequency selected on the 
TS-520S and zero beat the generated marker signal. 

At zero beat, the TS-520S and remote VFO frequencies 
coincide. 


By calibrating the TS-520S for normal operation, as 
described previously, the TS-520S can be used as a 
frequency standard for calibrating the remote VFO. 


B CALIBRATING THE TS-520S MARKER TO WWV 


To check that the marker signals are correctly adjusted, beat 
the calibrator signal against WWV at 15 MHz. Receive 
WWYV at 15 MHz as described in Section 4.5. Turn the 
FUNCTION switch to CAL-25 kHz and the MODE SWITCH 
to TUN. The calibrator signal and WWYV signal should over- 
lap and zero beat at the zero marking on the sub-dial. If they 
do not, adjust the calibrator to zero beat with TC1 on the 
MARKER (X52-0005-01) board. 


4.5 WWV RECEPTION 


The TS-5208S will receive WWV at 15 MHz when the BAND 
switch is turned to WWV and the sub-dial is turned to zero. 


The DRIVE control does not tune the transceiver for WWV 
reception. 


4.6 RF GAIN 


RF GAIN is controlled by changing the voltage of the AGC 
circuit. Adjust the RF GAIN knob so that the S-meter does 
not cause excessive deflection. This minimizes the noise du- 
ring reception and allows the S-meter to indicate the correct 
signal strength. For normal operation, this knob should be 
turned fully clockwise for maximum sensitivity. 


4.7 NOISE BLANKER 


The TS-520S has a sophisticated built-in noise blanker 
designed to reduce ignition type impulse noise. The noise 
blanker is particularly important for mobile operation. When 
necessary, activate the noise blanker circuit by flipping the 
NB switch up. 


4.8 AGC (AUTOMATIC GAIN CONTROL) 


Set the AGC switch to the position appropriate for the 
received signal. Generally for SSB recepiton set the AGC 
switch to SLOW, for CW reception set the AGC switch to 
FAST, and for reception of a very weak signai the switch 
may be set to off. 


4.9 RIT (RECEIVER INCREMENTAL 
TUNING) 


With the RIT switch turned off the TS-520S receives and 
transmits at the same frequency. At times the received sig- 
nal may drift off frequency and become less intelligible. 
When this happens, flip the RIT switch up to activate the RIT 
circuit and return the received signal to an intelligible state 
using the RIT control. The RIT control varies the receive 
frequency about +3 kHz. The RIT circuit has no effect on 
the transmit frequency. When the RIT switch is turned on 
the RIT light is illuminated. Be careful to turn the RIT to the 
OFF position when returning to normal transceive operation 
to prevent unintentionally transmitting and receiving on 
different frequencies. 


VR2 on the FIXED CHANNEL-AVR board adjusts the zero 
point of the RIT control (see Section 6.6). 
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4.10 RF ATT 


If the transceiver is operated in a short-distance (within 
several hundred meters) and strong signals of nearby 
frequencies are received, the wanted signals are blocked. 
Also, if the wanted signals are very strong, the S-meter is 
scaled out. In this instance, set the RF ATT switch to ON. 
The input signals to the RF amplifier are attenuated by about 
20 db, providing distortionless reception. 


4.11 TRANSMITTER TUNING 


Connect the TS-520S to a 50 ohm dummy load or a 50 ohm 
antenna with an SWR of less than 2: 1 before making any 
transmitter adjustments. The life of the final tubes is directly 
related to the SWR of the antenna and to the length of tu- 
ning periods. 


Refer to Table 2 for the initial switch settings of the MODE 
TS-520S for transmitting. Tune the main tuning knob to the FRONT PANEL 
desired operating frequency. 


@ PLATE IDLING CURRENT (See Figure 10) 


Turn the main tuning knob to the desired operating 
frequency within the amateur band selected. Flip the 
stand-by switch to SEND and check that the plate current SIDE PANEL 
(IP) is 60 ma. If the plate current is not correct, adjust the 
side panel BIAS control for a correct 60 ma of idling current 
and return the stand-by switch to REC. Fig. 10 Adjustment of the Plate Idling Current 


CAUTION: 

If the plate current is very much higher than 60 ma do not 
leave the stand-by switch on for more than a few seconds. 
Excessive plate current shortens the life of the final tubes. 


TABLE 2. Initial Switch Settings for Transmission (The controls not described should be set as described in Table 1) 


LOCATION CONTROL POSITION 


FRONT PANEL CONTROLS BAND Switch Desired band 


POWER Switch ON 
H. SW Switch ON 
Stand-by Switch REC 
MODE Switch USB or LSB depending on selected band 
VOX Switch ' MAN 
MIC Control Fully counter-clockwise 
CAR Control Centered 
METER Switch IP 
PLATE Control Middle of the range for the band 
DRIVE Control Centered 
FUNCTION Switch VFO 
RIT Switch OFF 
REAR PANEL CONTROLS SG Switch UP (ON) 


EXT VFO Connector Jumpered plug inserted 
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@ DRIVE TUNING (See Figure 11) 


Shift the METER switch to ALC and the MODE switch to 
TUN and peak the ALC reading (maximum meter deflection) 
with the DRIVE control. The stand-by switch is in the SEND 
position for adjustment. j 

NOTE: 
If there is no ALC reading indicated, increase the CAR 
control until there is an ALC reading. 


@ PLATE TUNING (See Figure 11) 


Turn the METER switch back to IP, leave the MODE switch 
at TUN and flip the stand-by switch to SEND. Quickly adjust 
the PLATE control to dip the plate current (a minimum meter 
reading). Return the stand-by switch to REC. 


NOTE: 
The TUNE position permits tuning of the final tank circuit at 
reduced power without danger to the tubes. With the 
MODE switch is in the TUN position, the screen voltage of 
the finals is reduced to approximately 50% and the keying 
circuit is shorted. 


TABLE 3. Summary of Transmitter Tuning Procedures 


MODE Switch METER Switch 
IP 


USB or LSB 

TUN ALC 
TUN IP? 
CW RF 


A Adjustment point 


PLATE adjustment angular displacement 


(a) IP 


Stand-by Switch 


SEND 


@ PLATE AND LOAD TUNING 


CAUTION: 
When the MODE switch is in the CW position the final tubes 
draw full plate current in transmit. Final tube life is directly 
related to the length of tune-up periods. Do not transmit 
with the tubes out of resonance for more than 10 seconds at 
a time. 


Turn the MODE switch to CW, turn the METER switch to RF, 
and set the stand-by switch to the SEND position. Quickly 
adjust the PLATE control and then the LOAD control alter- 
nately to peak (maximum meter deflection) the power 
output. If necessary, adjust the RF VOLT control on the side 
panel to bring the output reading to about a 2/3 scale 


reading. 
4.12 SSB OPERATION 


@ PTT OPERATION 


Tune the TS-520S as described in Sections 4.1 to 4.11. Set 
the MODE switch to USB or LSB and connect a microphone 
to the MIC connector. 


’ Procedure 


Adjust BIAS control for 60 ma. 
Peak the ALC reading with the DRIVE control. 
Dip plate current with PLATE control. 


Peak RF output by alternately adjusting the 
PLATE and LOAD controls. 


Vv Adjustment point 


DRIVE adjustment angular displacement 


(b) ALC 


Fig. 11 Plate and Drive Tuning 24 


NOTE: 
International amateur practice dictates using USB or LSB on 


the following bands. 


Key the transmitter and speak into the microphone with the 
tone of voice used in normal operation. Adjust the MIC con- 
trol until voice peaks are just within the top limit of the ALC 
range printed on the meter scale. The METER switch is in 
the ALC position. If the transmitter section is driven beyond 
this range, the transmitted signal will be distorted. 


@ VOX OPERATION 


Adjust the transceiver as described in the previous 
paragraph. Flip the VOX switch on and close-talk into the 
microphone, increasing the VOX GAIN control (on the left 
side of the TS-520S) until the VOX relay just operates. For 
VOX operation it is desireable to close-talk the microphone 
to prevent background noises from tripping the TS-520S 
into transmission. 

Check that the ALC reading for voice peaks is still within the 
ALC range on the meter. If necessary, adjust the MIC con- 
trol for a proper ALC reading. 


If the VOX circuit is activated by speaker noise, adjust the 
ANTI-VOX control (on the side panel). Increase the control 
as necessary for proper VOX operation. 


Do not use more VOX GAIN or more ANTI VOX gain than 
necessary to control VOX operation. If the VOX circuit 
transfers between words, or holds too long, adjust the 
release time constant by turning the DELAY control on the 
side panel. 


4.13 CW OPERATION 


Tune and load the TS-520S as described in Sections 4.1 
through 4.11. Connect a key to the back panel KEY jack, set 
the MODE switch to CW, and set the stand-by switch to 
SEND for transmitting. 


NOTE: 
See Section 4.4 for information on dial calibration for CW 
operation. 
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CW transmissions are automatically monitored through the 
speaker of the transceiver. The audio gain of the sidetone 
can be adjusted with VR2 on the AF board (X50-0009-01). 


For semi-break-in operation, turn the VOX switch on. Hold 
the key down and increase the VOX GAIN control, on the left 
side of the transceiver, until the VOX relay just operates. It 
is desired to change the release time constant of the VOX 
circuit, adjust the DELAY control, also on the left of the 
transceiver. 


The plate current for CW operation should be about 200 
ma. Use the CAR control to adjust the carrier level for CW 
operation. At 200 ma of IP there may be no ALC reading. 


TABLE 4. Meter Switch Positions for Different Modes 


| MODE METER Switch Approx. Readings 


TUN Peaked 
75 ma 
1/3 scale 
800V 


None or within 
ALC range 


200 ma 
2/3 scale 
750V 


Within the ALC range 
on voice peaks 


60 to 250 ma 
0 to 2/3 scale 
800V 


USB or LSB 


* Recommended monitoring position during operation. 


4.14 OPERATION WITH A LINEAR 
AMPLIFIER (See Figure 32) 


Tune and load the TS-520S as described in Sections 4.1 
through 4.11 and adjust it for the selected mode. 


The REMOTE connector on the back panel is provided for in- 
terconnections with an amplifier. See the instruction 
manual of the amplifier to determine whether the linear re- 
quires a normally open (during receive) or a normally closed 
(during receive) relay contact. Connect either pin 3 (normal- 
ly closed to ground during receive) or pin 5 (normally open to 
ground during receive) of the REMOTE connector to the con- 
trol jack on the amplifier. 

Connect the ALC feedback from the amplifier to pin 6 of the 
REMOTE connector. The output of the TS-520S is quite 
adequate to drive most amplifiers to full rated output. 


4.15 FIXED FREQUENCY OPERATION 


The TS-520S has a built-in crystal controlled oscillator for 
fixed frequency operation. This feature is most useful for 
commonly used frequencies, nets, or any situation where 
crystal controlled operation is required. To use the fixed 
frequency oscillator, turn the FUNCTION switch to the FIX 
position. Select one of the four available channels with the 
fixed channel selector switch and tune and load the TS- 
520S as described in Sections 4.1 through 4.11. Simply 
‘operate the transceiver as described in Sections 4.12 and 
4.13. 


Section 6.2 (page38 ) describes installation and netting of 
fixed channel crystals. The crystal frequency is determined 
by the following formulas. 


@ LSB OPERATION 


Crystal Frequency (MHz) = 5.5015 MHz + X — Operating 
Frequency (MHz) 


@ USB OPERATION 


Crystal Frequency (MHz) = 5.4985 MHz + X — Operating 
Frequency (MHz) 


DC 9VO 


Crystal Specifications 
1. Frequency:4.900 to 5.500 MHz 
2. Type of holder:HC-25 U 
3. Multiplication: Fundamental 
4. Frequency tolerance: 

> 0.002% at normal temperature 
5. Oscillator circuit: Shown below. 


O 
Crystal 


@ CW OPERATION 


Crystal Frequency (MHz) = 5.5 MHz + X — Operating 
Frequency (MHz) 

1.8 for the 160 meter band 

= 3.5 for the 80 meter band 

= 7.0 for the 40 meter band 

= 14.0 for the 20 meter band 

21.0 for the 15 meter band 

28.0 for the 10 meter band or 

28.5 for the 10 meter band or 

29.1 for the 10 meter band 


I 


x KK KK KK 
I 


I 


Crystal Specifications: HC-25/U holder, 4.9 to 5.5 MHz os- 
cillation frequency, and see Figure 12 for type of oscillation 
circuit. 


Example: Desired Operating Frequency = 7.255 MHz 
Crystal Frequency (for CW) = 5.5 MHz + 7.0 MHz — 
7.255 MHz = 5.245 MHz 


This same crystal will operate on each band. 
Operating Frequency (CW) = 5.5 MHz + X (in MHz) — 
Crystal Frequency (in MHz) 


Example: Crystal Frequency = 5.245 MHz 
On the 14 MHz band the crystal will oscillate at 
Operating Frequency (CW) = 5.5 MHz + 14.0 MHz — 
5.245 MHz 
= 14.255 MHz 


2$C460(B) 


‘@ 


4.9~5.5MHz 
| Vr.m.s 


#0 
0.0! 


Fig. 12 Crystal Oscillator Circuit 23 


4.16 INTERNAL CROSS CHANNEL 
OPERATION 


The TS-520S contains a unique design feature which allows 
cross channel operation without a separate external VFO. 
The TS-520S's internal VFO is used together with the fixed 
frequency oscillator to allow reception and transmission on 
different frequencies. The fixed channel oscillator must have 
one or more accessory crystals installed for this feature to 


work. 


FUNCTION TRANSMIT RECEIVE 
SWITCH Svea CONTROL 


4 channel 

Fixed channel 
Fixed channel Fixed channel 
oscillator oscillator 


4.17 MOBILE OPERATION 


The compact size and solid-state design of the TS-520S 
make it ideal for mobile use, by using optional DS-1A. 
Be sure to use a mobile antenna which meets the re- 
quirements described in Section 1. 


The normal operating procedures, described previously, app- 
ly to mobile operation. The noise blanker should be used to 
reduce ignition and impulse noises for clear reception. 
Remember that during transmission the transceiver draws 
about 15 ampsso be careful not to drain the car's battery. 


4.18 DX OPERATION (Use of PROCESSOR 
PULL ON) 


In DX (long distance) operation, it may be increased the 
talk-power by using the speech processor. The audio quality 
of the transmitted signal will be more natural without this 
control operating. Therefore, for normal operation push this 
control in. 
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4.19 SSTV OPERATION 


The TS-520S will adapt very well to slow scan television 
operation. The only cabling required are connections 
between the PHONE PATCH IN jack (or MIC connector) of 
the TS-520S and the output of the television console, and 
between the PHONE PATCH OUT jack (or SPEAKER jack) of 
the TS-520S and the input of the television console. 


Be careful to keep the input power of the transceiver down 
to a safe level with the MIC control. If you exceed the plate 
power dissipation capability of the tubes, they will be 
damaged. 


4.20 OPERATION WITH A PHONE PATCH 


The TS-520S has rear panel jacks to facilitate using the 
TS-520S with a phone patch. The PHONE PATCH OUT jack 
has an impedance of 8 ohms and the PHONE PATCH IN 
jack requires a high impedance input. See the instruction 
sheet of the phone patch for cabling instruction. 


4.21 NOVICE OPERATION 


The Kenwood TS-520S offers the unique opportunity to the 
beginning amateur of buying a top quality ham rig which 
adapts to novice operation at very little cost. So the initial 
equipment investment is good for what ever level of license 
to which the operator advances. 


For the novice to operate the Kenwood within the legal 
power limitation, all he has to do is remove one of the final 
tubes from the final RF section and replace it with a low cost 
module available from your dealer. Alternately adjust the 
carrier level control to keep the plate input power below 75 
watts (approximately 90 ma). Adjusting the carrier level 
yields much less power output because it reduces the ef- 
ficiency of the tubes. 
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TS-520S BLOCK DIAGRAM (FIGURE 13) 
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SECTION 5. CIRCUIT DESCRIPTION 
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5.1 GENERAL DESCRIPTION 


Figure 13 shows the block diagram of the TS-520S. To 
better understand the transceiver’'s circuit, refer to the block 
diagram as you read this circuit description. The transceiver 
is totally solid state, except for the two final tubes and the 
driver, utilizing 19 FETs, 52 transistors, and 101 diodes. 


Modular construction techniques place all circuitry. on 
printed circuit boards. These modules greatly simplify 
trouble shooting and repair procedures. 


Receiver circuitry is designed in a double superheterodyne 
configuration. The transistorized transmitter section 
employs a dual conversion configuration using a filter type 
SSB generator. 


Dual gate MOS FET’s are used throughout the transmit/- 
receive amplifier, except for the three power tubes and the: 
AF amplifier. The used of these transistors allows excellent 
two-signal performance as well as excellent AGC (and ALC) 
characteristics. 


@ TRANSMITTER SECTION (Refer to Figure 13) 


The current generated by audio at the microphone is 
amplified by the microphone amplifier (located on the 
GENERATOR board). The output from the. microphone 
amplifier is injected, along with a 3.395 MHz carrier, into the 
four diodes which form the balanced modulator. The DSB 
output produced by the balanced modulator is fed to the first 
IF amplifier and then through the crystal filter (on the IF 
board) resulting in an SSB signal. 


The 3.395 MHz SSB signal is mixed with the output of the 
VFO (5.5 to 4.9 MHz) by the first transmit mixer creating the 
second transmit IF signal (8.895 to 8.295 MHz). This signal 
is mixed with the output of the heterodyne crystal controlled 
oscillator, by the second transmit mixer, to produce the final 
transmitted SSB frequency. 

The SSB signal is amplified by the 12BY7A driver tube to 
drive the two S2001A (6146B) amplifier tubes in the final 
stage. They operate in class AB1. The output signal is 
transmitted through a pi-network to the antenna. The 
impedance of the pi-network is 50 ohms. 


®@ RECEIVER SECTION (Refer to Figure 13) 


The incoming signal from the antenna is fed through the 
antenna coil to the RF section, where it is one-stage 
amplified. The amplified signal is passed to the first receiver 
mixer for conversion to the first IF signal (8.895 to 8.295 
MHz). The first IF signal is mixed with the VFO output by 
the second receive mixer to generate the second IF signal. 


26 


00> C0800 = 4808004 0000D= 988d 6DETID- CREED CO8NED 40808 D- CON DID= CBR DD CER THD = 089000 CORNED -O88NED 


es | 


The AGC voltage is extracted at the output of the second 
mixer. The signal passes to the NB board where it is 
amplified and passes through the blanking gate. The 
blanking gate is turned on, or open, when the noise blanker 
switch is turned to the OFF position. When the noise 
blanker switch is turned on, the gate opens and closes as 
controlled by the noise components separated from the sig- 
nal by the input filter of the noise blanker circuit. 


The signal then feeds through the crystal filter to be 
amplified:by the two-stage amplifier on the IF board and 
detected by the detector on the GENERATOR board. Here 
the RF signal is transformed to AF. 


The AF signal is amplified by the complimentary amplifier. 
The AF output impedance is 4 to 16 ohms. 


5.2 CARRIER BOARD (X50-0009-01) 


The Carrier Board produces a carrier signal during 
transmission and acts as the BFO for the ring detector 
during reception. The transistor Q1 comprises a Pierce B-E 
oscillator. The buffer amplifier, Q2, delivers a steady output 
signal. The oscillation frequency switching for a desired 
mode of operation is made by diode switchings, D1 through 
D4. Each diode forms the respective oscillator circuit when 
a forward voltage is applied across it to reduce its internal 
resistance. If the forward voltage is not applied, the diode 
resistance becomes so high in the resistance that it is 
isolated from the circuit. This disables the oscillation. 
The oscillation frequency is 3396.5 kHz for both USB 
transmit and receive modes, 3393.5 kHz for both LSB 
transmit and receive modes, 3394.3 kHz for CW receive 
mode, and 3395.0 kHz for CW transmit mode. 


CAR UNIT (X50-0009-01) 
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Fig. 14 Carrier Board 


5.3 GENERATOR BOARD (X52-1090-00) 


The Generator Board, which is a heart of this SSB 
transceiver, produces a DSB (double side band) signal. The 
operation is as follows. 


The AF signal coming from the microphone is amplified 
through Q3, Q6, and Q5. The amplified signal is applied to 
the ring modulator, comprised of four diodes, which 
produces a carrier-suppressed DSB signal. This DSB signal 
is amplified through the buffer amplifier, Q1 (FET), and is 
delivered to the succeed IF Board. The crystal filters 
contained in the IF Board, then, further suppresses the 
carrier and undesirable side band of the DSB signal to create 
a complete SSB signal. 

In the CW mode of operation, a DC voltage is applied ot the 
ring modulator to unbalance it to obtain the required carrier. 


The Generator Board, also, has a microphone compressor 


GENERATOR UNIT 
(X52- 1090-00) 


circuit, which is activated by the PROCESSOR switch 
located on the front panel. The AF signal output of Q3 is 
further amplified through Q4, Q8, Q9, and Q10. The 
amplified signal is delivered to Q6 through the diode 
switching, which is activated by the PROCESSOR switch. 
Gain control is made in the manner that the output of Q10 is 
phase-inverted by Q11, is bridge-rectified by the four diodes, 
and is DC-amplified through the control amplifier, Q12, to 
produce a pinch-off voltage which controls the attenuator, 
Q7 (FET). The desired time constant is obtained at the 
Output of Q12. The actual microphone compression is 
around 20 db for 10 mV microphone input. The microphone 
gain can be set irrespective of the PROCESSOR switch as 
the MIC GAIN control is placed at the input end of Q6. 


In addition, the Generator Board has a transistor switching 
Circuit which prevents the carrier from entering the receive 
ring detector and transmit ring modulator during 
transmission and reception, respectively. 


Q7,8:2SK30(0) 
Q11,12:2SC945(R) 
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Fig. 15 Generator Board 
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5.4 RF BOARD (X44-1200-00) 


The RF Board provides the most functions as compared with 
the other boards of the TS-520S. It consists mainly of a 
transmit system, a receive system, an ALC circuit, control 
Circuits, and a local oscillator circuit. 


®& TRANSMIT SYSTEM 


The second IF signal from the IF Board passes through the 
bandpass filter and is frequency-converted to a desired RF 
signal in a given amateur band by the transmit second mixer, 
Q1. The RF signal, in turn, is amplified by the exciter, V1, to 
a level enough to excite the final power tube. 


NOTE: sii Sete hee eee eee See 
To the anode of V1 is connected the Drive Coil Board 


(X44-1190-00). 
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@ RECEIVE SYSTEM 


An amateur band signal coming into the ANT connector 
enters the ANT Coil Board (X44-1170-00) through the 8 
MHz IF trap coil. The signal, then, is stepped up by the 
frequency band coil and is applied to G2 of the receive first 
mixer, Q2, where it is converted to the receive first IF signal. 
The IF signal is fed through the bandpass filter to the IF 
Board. 


NOTE: ——— 
The MIX Coil Board (X44-1180-00) connected to the drain 
of Q3 is also used with the Transmit System. 
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Fig. 16 RF Board 
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@ WWV RECEIVE CIRUIT 


The TS-520S has a converter circuit for specific use of 
receiving the WWV wave. The 15 MHz standard wave 
coming into the antenna passes through the diode switch 
interlocked with the BAND switch and is applied to T5 
where it is stepped up. The signal, then, is RF amplified 
through Q5 and is frequency-converted to the receive first IF 
signal by Q4. The IF signal is fed to the IF Board through the 
same bandpass filter as in the usual RF signal reception. 


@® ALC CIRCUIT 


The ALC (Automatic Level Control) Circuit, which uses a 
transistor, Q10 of rather high breakdown voltage, produces 
the ALC voltage when a current around 30yF flows to the 
grid of the final power tube. The ALC time constant is set 
“slow” in the SSB mode and “fast” in the CW and 
PROCESSOR-ON modes. 


® CONTROL CIRCUITS 


The RF Board has a transmit and receive bias control circuit. 
The transistor Q11 cuts off the transmit second mixer, Q1, 
when the TS-520S is DC-powered. 


@ LOCAL OSCILLATOR CIRCUIT 


The Local Oscillator Circuit is a crystal-controlled oscillator 
which selects a crystal for each amateur frequency band. It 
serves as the second local oscillator in the transmit mode 
and as the first local oscillator in the receive mode. The 
crystals and oscillation coils are contained in the OSC Coil 
Board (X44-1160-00). Q6 is the oscillator diode and Q7 is 
the buffer amplifier. For receiving the WWV is used Q8 
which forms a nonadjusting oscillator circuit and feeds its 
Output to Q4. Each local oscillator output is fed out through 
the buffer amplifier, Q9, to the DG-5 Digital Display (optio- 
nal). 


5.5 IF BOARD (X48-1060-01) 


The IF Board is important both for the transmit and receive 
Operations. In the transmit mode of operation, the SSB 
crystal filter, XFl, suppresses the undesirable sideband and 
carrier of the DSB signal fed from the Generator Board to 
make a complete SSB signal. This SSB signal is amplified 
through G1 of the IF amplifier, Q1, which is also used for the 
reception and enters the transmit mixer, Q2. The local 
oscillator signal delivered from the VFO Board, on the other 
hand, passes through the lowpass filter around 7 MHz 
cut-off frequency, T10, T11, and T12, to G2 of Q2. The two 
signals, the SSB signal and local oscillator signal, are mixed 
by Q2, that is, the SSB signal is converted to the second IF 
signal. The second IF signal is delivered through the 
bandpass filter to the RF Board. 


NOTE: 

In transmission, the receive IF amplifier, Q3 and Q4, and the 
receive VFO mixer, Q9, are cut off by the negative voltage 
appearing at the RB terminal. 


On the other hand, in the receive mode of operation, the first 
IF signal delivered from the RF Board passes through the 
bandpass filter to the VFO mixer, Q9, which frequency- 
converts it to the second IF signal. This second IF signal 
enters through IFT the NB Board, the output of which comes 
through XF1 to the IF amplifier, Q1, which is also used for 
the transmission, as in the transmit state. In this stage and 
following two IF stages, Q3 and Q4, the IF signal is 
amplified and connected to the ring detector in the 
Generator Board. 


NOTE: —— 
In reception, the transmit VFO mixer, Q2, is cut off by the 
negative voltage appearing at the TBL terminal. Q5 and Q6 
form an AGC amplifier circuit. Q6 switches the AGC action 
to “slow”, ‘fast’, or “OFF” and serves for RF gain control. 


The SSB crystal filter has a diode switching at each of the 
input and output ends. If the CW crystal filter (YG-3395C, 
optional) is installed, the diode switching circuit can select 
one of the crystal filters with the MODE switch interlocked 
to it. 

Q7 and Q8 form an ALC meter circuit during transmission 
and function as S-meter circuit. 
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Q1,3,4: 3SK35(GR), Q2:3SK35(Y) 
Q5,6:2SC733(Y),Q7:2SK19(GR) 

Q8 :2SA495(Y), Q9: 3SK41(L) 
Di,2:1S1007, D3,4: 181587, Ds,6: iN6O 
D7,9,12 : 1S1555, D11:WZ-090 
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Fig. 17 IF Board 


5.6 NB (NOISE BLANKER) BOARD 
(X54-1080-10) 


The NB Board may roughly be classified into two circuit 
systems: a sound signal system and a noise signal system. 
In the signal system, the signal from the VFO mixer on the IF 
Board passes through the bandpass filter comprised of three 
IFTs and is amplified through Q1. The signal, in turn, passes 
through the balanced blanking gate and is led to the NBO 
terminal. 

On the other hand, the noise signal is amplified through Q2, 
Q3, Q7, and Q4. The amplified signal passes through the 
noise rectifier circuit, comprised of D5 and D6, and is 
applied to the base of Q6. The AGC time constant circuit of 
Q6 is preset so that it may not respond to pulsed noises, but 
functions for short period, continuous signals like SSB. 
Therefore, Q3, Q7, and Q4 work at near the maximum gain 
when pulsed noise comes in and they are suppressed in the 
gain by the AGC voltage when continuous signal enters. 


If the NB switch is turned on, the emitter of Q5 is grounded. 
When pulsed noise comes in, Q5 is turned on, which 
grounds its collector. The blanking gating diode connected 
to the collector of Q5, then, is inverse-biased for a certain 
period of time determined by the time constant circuit 
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comprised of R3 and C7. This opens the signal line, thereby 
eliminating the noise. The audio signal from which the 
pulsed noise has been removed can be produced as if a clear 
signal is received. 


< 
Q1:3SK22 (GR), Q2:2SK19(GR), Q3,4,7.25C460(B) ON, 
Qs,6:2SC733(Y), D1~4:1S1587, Ds,6:1N6O,D7:MV-13 SM) ao 


Fig. 18 NB Board 


5.7 AF BOARD (X49-0008-01) 


The AF Board contains a complementary, OTL AF amplifier, 
a CW semi-break-in circuit, a CW sidetone oscillator for 
monitoring, and a detector for calibration. Q5 comprises a 
preamplifier for amplifying audio signal delivered from the 
ring detector. C15 and C18 in the preamplifier circuit cut 
out high frequencies. The amplified signal passes through 
the AF GAIN control, and is amplified through Q1 and Q2, 
’ and is further power-amplified through Q3 and Q4. 


NOTE: 
In tranmission, Q5 is cut off by the positive voltage 
appearing at the RL terminal. 


The sidetone oscillator, which is of a phase-shift type, 
oscillates a signal around 750 Hz. The oscillator works only 
when the MODE switch is set to the CW position and a key 
is plugged into the KEY jack and is closed. 


NOTE: -—__-__ _.-. — —-—----- 
1. If the DS-1A DC-DC Module is installed in the TS-520S 
for operation by DC power and when the H.SW switch 
is at the OFF position, the sidetone oscillator does not 
work. This is caused by the fact that turning the H.SW 
switch off makes the DC-DC converter oscillation stop, 
which does not supply the bias voltage to Q6 and the 
control voltage to the switching diode D3. 
2. VR2 is used-to preset the sidetone oscillator output 
level. 
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Fig. 19 AF Board 


5.8 VFO BOARD (X40-1070-01) 


The VFO Board produces a signal of variable frequency in 
the range from 5.5 MHz (at division ‘0’ on the Sub-dial) to 
4.9 MHz (at division 600”). The oscillator is of a modefied 
Clapp type using a FET. The buffer also uses another FET, 
which assures very stable oscillation. The buffer follows a 
harmonic filter and a Darlington output amplifier, Q3 and 
Q4, which also assures stable operation against load 
change. 

CAUTION: 

Do not change VFO Board mechanisms and circuits. 

If repairs are effected by anyone other than an authorized 
personnel, the performance warranty will become void. 


VFO UNIT (X40- 1070-01) 


Se es a ees eben aR 
= : D5 L7 1m 5 
| a wae Sfp = se icra LS 22yee % 
| Bl cphe oP RIE IT TES) oh 8 | 
WAL © 
| al tstyad Ls [Che oye": ff a) | 
sp [eace] Sieg ext 8} put 
| gs a ' 13 weg! Cie KF 
e g 5&3! SS a= 8! 01 aaa 
| 5] 38 28 rT] 


SSS SS ee ee ee ee ee 
Q1:3SK22(Y), Q2:2SK19(Y),Q3,4:2SC460(B) 


D1:SDI111, Dz,3:1N6O 


Fig. 20 VFO Board 


5.9 MARKER BOARD (X52-0005-01) 


The crystal-controlled oscillator, Q1, produces 100 kHz 
signal. The ceramic trimmer, TCI, connected to the collector 


' of Q1 is used to precisely adjust the oscillation frequency. 


The oscillation signal of Q1 is waveform-shaped by the 
diode D1 and precisely synchronizes to 25 kHz the free- 
running multivibrator, comprised of Q2 and Q3, which is 
oscillating around 25 kHz. The 25 kHz signal is phase- 
inverted by Q4 and can be fed out for use with an external 
equipment. 


MARKER UNIT (X52-0005-01) 
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Fig. 21 Marker Board 
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5.10 VOX BOARD (X54-0001-00) 


In the SSB mode of operation, the voice signal coming from 
the microphone amplifier (or the sidetone signal in CW) 
enters the MV terminal. The signal is amplified through Q3 
and is rectified by D6 to a DC voltage in proportion to the 
input level. When the DC voltage is applied to the base of 
Q4, this is turned on and lowers the base potential of Q6 
down. 


If Q4 is cut off with no input signal, the base and emitter of 
Q5 are at the same potential, thus turning Q5 off. Therefore, 
C10 is charged through D7 by the boltage preset with the 
delay control. If Q4 is turned on with the voice signal 
coming into the MV terminal, on the other hand, it also turns 
on Q5, through wich C10 discharges. 


NOTE: 
The hold time of the VOX is when the voice signal exists at 


the MV terminal. 


Transistors Q6 and Q7 form a Schmitt trigger circuit. When 
Q4 is in the “off’’ state, Q6 is in the “on” state and Q7 in the 
“off’’ state. When Q4 is in the “on” state, on the contrary, 
Q6 is in the “off” state and Q7 in the ‘’on” state; in addition, 
Q8 also turns on, which activates the stand-by relay. 


The anti-VOX signal coming from the AF unit to the AV 
terminal is stepped up by T1 and is full-wave-rectified by D1 
to D4. The rectified voltage cuts Q1 off. This charges C5 
through R4 and at the same time, turns Q2 on. In turn, Q2 
grounds the base of Q4 to turn off, thereby stopping the 
VOX. 


VOX UNIT (X54-0001-00) 
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Fig. 22 VOX Board 
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5.11 FIXED CHANNEL-AVR BOARD 
(X43-1100-00) 


This board consists of a fixed channel crystal-controlled 
oscillator, a 9V AVR (automatic voltage regulator), and a 
—6V DC-DC converter. The crystal-controlled oscillator, 
comprised of Q1, is of a Pierce C-B type. Q2 and Q3 forma 
Darlington buffer amplifier, which feeds the oscillation signal 
out. TC1 through TC4 are trimmers for precisely adjusting 
the oscillation frequency. 


The 9V AVR supplies with 9V DC the main oscillator circuits 
and control circuits in the TS-520S. The transistor Q4 
controls the current Q5 and Q6 magnify an error voltage. 
Q7 compensates the temperature characteristic of Q6. D3, 
a zener diode, gives a reference voltage. 


In the —6V DC-DC converter, Q8 and T1 form a back 
coupling oscillator which produces a signal around 400 Hz. 
The signal is rectified by D4 through D7 to a —6V DC, 
which is stabilized by the zener diode D8. 


FIX CH AVR UNIT (X43- 1100-00) 
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Fig. 23 Fixed Channel and AVR Board 


5.12 RECTIFIER BOARD (X43-1090-02) 


This board has all the rectifiers used with the TS-520S. The 
800V high voltage is obtained by a voltage doubler rectifier, 
the 300V, 210V, and C-voltage by a half-wave rectifier, and 
the 14V voltage by a bridge rectifier. 


RECTIFIER UNIT. 
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Fig. 24 Rectifier Board 


5.13 HV BOARD (X43-1110-00) 


The HV (High Voltage) Board has a voltage divider providing 
a voltage used to indicate the anode voltage of the final 
power tubes, a voltage divider providing a screen grid 
voltage of final power tubes in tuning the TS-520S. 


HV UNIT 
(X43 -1110-00) 


Fig. 25 HV Board 


5.14 INDICATOR BOARD (X54-1120-00) 


This board has light-emitting diodes “VFO”, “FIX”, and 
“RIT” located above the Sub-dial scale. Each diode 
indicates the turn-on states of the respective functional 
boards. 
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Fig. 26 Indicator Board 


5.15 FINAL POWER AMPLIFIER BOARD 
(X56-1200-00) 


This board contains all final power amplifier circuits except 
the pi output tank, which is placed at the power output end. 


FINAL UNIT 
(X56- 1200-00) 


Fig. 27 Final Power Amplifier Board 


33 


O08 P89 -eO NOS ~CEBDRO> ¢ 


j SE SPE Tema eR 
i SECTION 6. MAINTENANCE AND ALIGNMENT i 


00-000 60600 ~4 99TED—¢00.000~ 409 8D0 608 D0 OF ED CGRNED 009 POD — 409 81D ~00000 0-0 0TND =< PETRO— 0000 0— 4 HBNND +4 NR DND~ 009100080000 = C0800 008 0TP- CORED -¢ OLED -COI0D-CT IDC BEID —0 08 00D~ CORE ID CHR ORO~ 000 000 ~S80 000-0 IURDD 6 DREND 600 DDD eDEELD CHE DED CON NED -OS ITD <0 IEDC RIP-OOOEED -CON RED: aueberoontnen-<cne 


CAUTION: 


DANGEROUS HIGH VOLTAGES ARE PRESENT WITHIN THE CASE OF THE TS-520S WHEN THE 


TRANSCEIVER IS TURNED ON. 


EXERCISE EXTREME CAUTION TO AVOID ELECTRIC SHOCK. 


6.1 GENERAL INFORMATION 


The TS-520S has been factory sligned and tested to 
specifications before delivery to the customer. Under 
normal circumstances the transceiver will be properly 
adjusted to operate in accordance with these operating 
instructions. In fact, the equipment owner can void the 
transceiver's warranty by attempting service or alignment 
without permission from the factory. 


When operated properly, the transceiver can give years of 
service without requiring realignment. The information in 
this section fives some general service procedures which 
can be accomplished without sophisticated test equipment. 


® REMOVING THE CABINET (See Figure 28) 


Figure 28 shows how to remove the TS-520S's cabinet. 
Remove the eight top cover screws and the nine bottom 
cover screws and lift away the panels. The speaker leads 
will still be attached to the chassis so be careful when 
removing the top cover. The leads can be unplugged, if 
necessary. 


@ SERVICE POSITION (See Figure 29) 
The TS-520S should be placed on its side, with the final 


RSE SBS 


Fig. 28 Removing the TS-520S‘s Case 
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section up, for any alignment or service. This position 
permits adequate ventilation for the final tubes as well as 
easy accessibility to the modules. Most of the described 
adjustments can be made without removing the boards from 
the transceiver. 


6.2 ACCESSORIES 


CAUTION: ————— ___________. 
BE SURE THE TRANSCEIVER IS UNPLUGGED AND 
TURNED OFF BEFORE REMOVING THE CASE. 


@ INSTALLING THE CW FILTER (See Figure 30) 


Remove the top and bottom covers from the transceiver (be 
careful of the speaker leads). Locate the IF board (it holds 
the SSB crystal filter) and move the brown wire from the 
SSB terminal to the CW terminal, as shown in Figure 30. 


Remove the three screws securing the VR mounting 
hardware on the side panel and tilt the board down about 90 
degrees from its normal position. Screw the filter onto the 
board with the provided nut and solder the filter's pins to the 
board. Be careful to use a low power soldering iron for only 
a short time. Too much heat will damage the crystal filter! 


Fig. 29 Service Position for the TS-520S 
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YG-3395C 
3 Final box 
Fig. 30 Installing the Accessory CW Filter 
DC-DC 
terminal board 


Reconnect the VR mounting hardware and replace the 
covers. If the speaker lead was disconnected, be sure to 


reattach that also. 


® INSTALLING THE DC-DC CONVERTER (DS-1A) 


1. Remove the patch plate located on the rear panel of 
Converter 


TS-520S. 

2. Secure the DC-DC unit to the rear panel using the four 
tapping screws supplied with the unit. 

3. Select the correct color coded lead from the DC-DC unit 
making sure that the color code corresponds to that of 
the lead connected to the DC-DC terminal board 
adjacent to the power transformer. 


Solder the lead onto the terminal board. 
ALC input 
REMOTE 
Stand by 
i t 
® REMOTE CONNECTIONS pits 
Figure 32 shows the REMOTE connector. This 8-pin plug 0.01 
can be used for attaching linear amplifiers, or other external 
accessories to the transceiver. 
ALC input 
To an external speaker The view seen from 
Smet the rear panel 


_ Fig. 32 REMOTE Connector 
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@ EXTENSION FEET 


The TS-520S is provided with two extra feet which can be 
used to raise the front panel of the transceiver. In some 
operating positions the tilt makes it easier to read the dial 
and meter. Figure 33 shows how to install the feet. 


Fig. 33 Attaching the Extension Feet 
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© Haak 


2m Antenna 


B TRANSVERTER (TV-502) 


To connect the transverter to TS-520S, proceed as follows: 


ie 


2 


@ 


Check that the power to the transverter and TS-520S is 
OFF. 

Connect the cable supplied with the transverter to the X 
VERTER connector of TS-520S and the CONTROL 
connector of the transverter (2 m CONTROL connector 
for TV-502). 


. Connect the supplied pin-cords to the X VERTER OUT 


jack of TS-520S and the TX IN jack of the transverter (2 
m TX IN jack for TV-502). 

Connect the supplied earth cable between the GND 
terminals of TS-520S and the Transverter. This 
connection is necessary because it prevents electrical 
shocks and provides stabilized operation. 


. Turn on the transverter switch on the rear panel of 


TS-520S. The SG switch may be left in the ON 
position. Changeover between HF and VHF is 
automatically accomplished by the POWER switch of 
the transverter. Be sure to turn off the transverter 
switch when the transverter is not connected. TS-520S 
requires no modification for transverter operation. 


. Connect the antenna to the ANT terminal on the rear of 


the transverter (144 MHz for TV-502). 


. Check to see that the POWER switch and the standby 


switch of TS-520S are set to OFF and REC 
respectively. Also, check that the POWER switch of the 
transverter is set to OFF. Then connect the power cords 
to AC outlet (or DC power source for DC operation). 


TS-520S 


cc © 
©@ © 


xX VERTER 


° G9) 


Fig. 34 Connecting of Accessory Transverter 
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® CONNECTION OF VFO-520S 


The VFO-520S is developed for further enhancing the 
capabilities of your TS-520S. Figure 35 shows a connection 
of the VFO-520S to the TS-520S. Keep the 9-pin MT plug 
put in the EXT VFO connector on the TS-520S until the 
VFO-520S is connected to it. The VFO interconnecting 
cable is supplied as an accessory with the VFO-520S. 


Only by controlling the FUNCTION switch on the VFO-520S 
you can enjoy highly advanced and comprehensive 
operations as if you use two transmitters and receivers 
each. ” 


VFO-520S 


he 


GNO VFO OUT 


To calibrate your TS-520S VFO output frequency with the 


VFO-520S output frequency, proceed as follows: 
1. The FUNCTION switch on the TS-520S may be at any 
position. 
2. Set the TS-520S in the receive mode of operation. 
3. Set the FUNCTION switch to the CAL-RMT position. 
4. Tune the TS-520S VFO output frequency and the 
VFO-520S output frequency until a zero beat is heard 
when two frequencies coincide with each other. 
For more detailed information of the VFO-520S, read the 
“OPERATING MANUAL FOR VFO-520S”. 


TS-520S 


Fig. 35 Connecting of Accessory Remote VFO 


B CONNECTION OF DG-5 DIGITAL DISPLAY 


Your TS-520S can connect the DG-5 by plugging the signal 
cable and power cable only as illustrated in Figure 36. 
Notice that the connectors on the two units are different in 
the arrangement. Be careful of inserting each pin 
plug-equipped coaxial cable of the same color into the 
connector jacks of the same reference. Now, turn on the 
POWER switch on the TS-520S, which will allow the DG-5 
to run. The DG-5 is capable of reading the TS-520S 
operating frequencies as precise as an order of 100 Hz. For 
more detailed information, read the “OPERATING MANUAL 
FOR DG-5 DIGITAL DISPLAY”. 


TS-520S 


Fig. 36 Connecting of Accessory Digital Display 
oi 


@ FIXED CHANNEL CRYSTAL INSTALLATION 


Section 4.15 describes fixed frequency operation with the 
TS-520S. To install the accessory crystals, remove the 
transceivers top cover and locate the FIXED CHANNEL-AVR 
board directly behind the VFO. 


Insert the crystal in the desired channel position (the 
positions are labeled on top of the VFO case) and use the 
appropriate trimmer (TC1 through TC4) to net the crystal. 
The CAL-FIX feature of the TS-520S can be used to net the 
crystals as described in Section 4:4. 


6.3 RECEIVER RF SECTION ALIGNMENT 


The stand-by switch of the transceiver should be in the REC 
position during all of the receiver adjustments. Connect the 
transceiver to a 50 ohm dummy load. 


Turn the FUNCTION switch to CAL-25 kHz and use the 
output of the calibrator circuit to adjust the coils. Set the 
DRIVE control to the 12 o'clock position (the white line 
pointing towards the top of the transceiver). The coils can 
be aligned from the bottom of the transceiver without 
removing the boards. 


Set the BAND switch to the correct band and tune the VFO 
to the frequency shown in the table below to receive the ca- 
librator signal. Use the test rod included in the accessory 
bag to tune the antenna and mixer coils for a maximum 
S-meter reading. Figure 37 shows the location of the coils. 
Adjust the coils for each band as described below. When 
you finish, turn the calibrator off. Adjust only the antenna 
and mixer coils for a maximum S-meter reading. 
Adjustment of the heterodyne oscillator coils is described in 
the next paragraph and adjustment of the drive coils is 
described in Section 6.7. 


Adjusting : 
Band Alignment Frequency 


21.0 MHz 21.225 MHz 


28.5 MHz 28.800 MHz 
4 14.0 MHz 14.175 MHz 
7.0 MHz 7.150 MHz 


ANTENNA*, MIXER*, and DRIVE Coil Alignment 
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28 MHz 


CAUTION: 
The Antenna cores are fragile. Be careful not to break them 


during alignment. 


OSC COIL UNIT 


MIX COIL UNIT 


ANT COIL UNIT 


DRIVE COIL UNIT 


Fig. 37 RF Section Coil Diagram 


m@ HETERODYNE CRYSTAL OSCILLATOR 


Adjust the heterodyne crystal oscillator’s coils by switching 
the BAND switch to each band and tuning the appropriate 
coil (see Figure 37) as described below. 


Turn the core of the coil clockwise until the crystal stops 
oscillating. You should be able to hear the point where this 
happens. From the point where the crystal stops oscillating, 
turn the core about one revolution back so that the crystal is 
again oscillating. If the core is left too near the threshold the 
oscillation may be unstable. Repeat the procedure for each 
band. For the 28 MHz band only the 28.5 MHz sub-band 
needs to be tuned. Tune the 1.8 MHz coil first and then tune 
the remaining coils (3.5, 7.0, 14.0, 21.0, and 28.5) in order. 


WWV 23.895 MHz 


z= a eV 


@ WWV ALIGNMENT 


' Turn the BAND switch to WWV and tune the sub-dial to 
zero to receive the calibrator signal. Tune T4 and T5 on the 
RF board for a maximum S-meter reading. T3 is the WWV 
oscillator coil. Tune it for a maximum S-meter reading and 
then turn 1/4 turn counter-clockwise. The oscillator 
frequency is 23.895 MHz. 


CAUTION: 
Do not attempt to tune coils T1 and T2. 


6.4 NOISE BLANKER BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the DRIVE 
control for a maximum S-meter reading. Align coils T1 
through T5 (on X54-1080-10) for a maximum S-meter 
reading. 


Attach a 10V DC meter between the collector of Q6 


(2SC733) and the chassis and tune coils T6 and T7 for a mi- 
nimum voltage reading on the volt meter. 


6.5 IF BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the DRIVE 


control for a maximum S-meter reading. Adjust T2, T5, T6, 


and T9 (on X48-1060-01) for a maximum S-meter reading. 


CAUTION: 
Do not adjust T1, T3, T4, T8, T10, T11, T12 or T13. 


@ S-METER ZERO 


If the S-meter requires recalibration, set the BAND switch to 
14 MHz, turn the noise blanker off, and turn the RF GAIN 
control fully clockwise. With no antenna connected, set the 
zero adjust potentiometer, VR1 on the IF board, for a reading 
of zero on the S-meter. 


B S-METER SENSITIVITY ADJUST 


Apply a 14.175 MHz signal from an RF generator, accu- 
rately calibrated to produce a 50yV signal, at the antenna 
connector. Peak the S-meter for a maximum reading by tu- 
ning in the signal with the main tuning knob and by 
adjusting the DRIVE control. Then adjust the sensitivity 
potentiometer, VR2, for an S-meter reading of S9. 


6.6 FIXED CHANNEL-AVR BOARD 
ALIGNMENT 


@ AVR CIRCUIT 


Connect a 15V DC voltmeter between the 9 terminal (on 
X43-1100-00) and the chassis. Adjust VR1 for a 9 volt 
reading. 


@ RIT ZERO 


When the RIT circuit is turned on, and the RIT control is set 
to zero, the receive frequency should be exactly the same as 
the transmit frequency. If the frequency is not the same, use 
the RIT zero control, VR2 to adjust it. 


To zero the RIT, turn on the calibrator and tune the VFO for 
about a 1000 Hz calibrator tone. Turn the RIT control to 
zero. Turn on the RIT switch and adjust VR2 for the same 
1000 Hz tone. Push the RIT switch on and off to be sure the 
tones are identical. 


& AGC BIAS 


Connect a 5V DC voltmeter between terminal RF1 and the 
chassis. Adjust VR3 for a meter reading of 3.3 volts. 
This adjustment may affect the S-meter readings so the 
meter will have to be recalibrated. 


6.7 DRIVE COIL ALIGNMENT 


Slide the back panel SG switch off (down), center the DRIVE 
control, and turn the METER switch to ALC. Be certain to 
connect a 50 ohm dummy load to the antenna connector. 
Turn the MODE switch to TUN or CW and flip the stand-by 
switch to SEND. Align the DRIVE coils (on X44- 1190-00 in 
the RF section) at the frequencies and in the sequence 
shown in Section 6.3. Tune the coils for a maximum ALC 
reading. Slide the SG switch on. 


6.8 CARRIER BALANCE ADJUSTMENT 


Tune the TS-520S into a 50 ohm dummy load for operation 
at 14.175 MHz. Turn the MODE switch to LSB, set the 
METER switch to RF, and turn the RF VOLT control to its 
maximum level. If the ring modulator is out of balance, the 
meter will show output when the stand-by switch is set to 
SEND. 


To balance the carrier, alternately adjust TC1 and VR2 on 
the GENERATOR board for a minimum RF meter reading. 
Switch back and forth between LSB and USB to minimize 
both readings. 
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6.9 TRANSMITTER NEUTRALIZATION 


The TS-520S requires neutralization every time either of the 
final tubes is changed. 


Tune up the TS-520S into a 50 ohm dummy load at 28.5 
MHz for CW operation as descrived in Section 4. Set the 
SG switch to off (down) and place a sensitive RF voltmeter 
across the dummy load. Flip the stand-by switch to SEND 
and adjust TC1 (reached through the adjustment hole in the 
top of the final section) for a minimum reading on the 
voltmeter. After the final section is neutralized, flip the 
stand-by switch to REC and slide the SG switch on. 


A good receiver tuned to 28.5 MHz, works very well for 
neutralizing if an RF voltmeter is not available. Instead of 
tuning for a minimum voltage, tune for a minimum S-meter 
reading. 

CAUTION: 

Neutralization of the final section should be carried out with 
the chassis shield in place. Dangerous high voltages are 
present in the final section when the transceiver is turned 
on. Use an insulated tool to make this adjustment. 


6.10 VFO CALIBRATION 


The VFO should be calibrated with the dial scale. However 
if for some reason the VFO is too far off calibration for proper 
adjustment, there is an internal VFO adjustment. 


Remove the TS-520S’s case and locate TC1 on the VFO 
section. Turn the FUNCTION switch to CAL-25 kHz and 
tune the main tuning knob so that the dial pointer points to 
an even 25 kHz frequency. Adjust TC1 to zero beat the ca- 
librator frequency. 


6.11 CRYSTAL CALIBRATOR ALIGNMENT 


The crystal calibrator is factory aligned and should need no 
further adjustment. If it should drift out of calibration, find 
TC1 on the MARKER board. Tune the receiver to WWV at 
15 MHz and turn on the calibrator by switching the 
FUNCTION switch to CAL-25 kHz. Adjust TC1 until the ca- 
librator signal is zero beat with WWYV. 


6.12 REPLACING THE FUSE 


When the fuse blows, there is some cause. Be sure to find 
the cause before attempting operation. Use a 6 amp fuse 
for 120V AC operation, and a 4 amp fuse for 220V AC 
operation. Under no circumstances use a higher amperage 
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fuse than those specified. Extensive damage can be 
caused. Also, the warranty can be voided if an improper 
fuse is used. 


6.13 CLEANING 


The knobs, front panel and cabinet of the TS-520S are likely 
to become soiled after extended use. The knobs should be 
removed from the transceiver and cleaned with a neutral 
soap and warm water. Use a neutral soap (not harsh 
chemicals) and a damp cloth to clean the cabinet and front 
panel. 


Use an air blower or a soft bush to keep the interior clean 
and dust free. 


6.14 REPLACEMENT PARTS 


@ TUBES AND TRANSISTORS 


Operation of the TS-520S without proper tuning, or 
operation of the transceiver with a high voltage in excess of 
1000 volts, will significantly reduce the life of the final 
amplifier tubes. A bad tube or tubes should be replaced 
with S2001A (6146B) tubes. Matched tubes are not requi- 
red, however neutralization is required with new tubes. The 
driver is a 12BY7A. 


The transistors in the TS-520S can easily be damaged by 
being shorted or shocked by metallic tools. Be very careful 
during service operations, and when possible, use insulated 
tools. 


@ SERVICE PARTS 


Be sure to use replacement parts of equal or better ratings 
when servicing the transceiver. 


When ordering replacement or spare parts for your 
equipment, be sure to specify the following information: 


Model number and serial number of the equipment 
— Schematic number of the part — and the board 
number on which the part is located. 


Should it ever be necessary to return the equipment for 
repair be sure to pack it very carefully and include a full 
description of the problems involved. 
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SECTION 7. TROUBLESHOOTING 


Pa 


TTR in in Lin OM ee ee a a i hh aL 
7.1 GENERAL INFORMATION general by improper operation or connection of the 

transceiver, not by defective components. There is a sepa- 
The problems described in this table are failures caused in rate service manual for repair of the TS-520S. 


7.2 TRANSMITTER AND RECEIVER CIRCUITS 


SYMPTOMS CAUSE REMEDY 


Pilot lights do not light and there is no 1. Bad power cable or connections. 1. Check cables and connections. 
receiver noise when the POWER switch 2. Blown power supply fuse. 2. Replace the fuse. 

is turned on. 3. Wrong polarity connection for DC 3. Check for a negative ground power 
operation. connection. 


. See Section 6.6. (page 39) 
. Check the 9 volt supply. 


. 9V DC supply not adjusted. 

2. Short circuit in 9 volt power supply or 
line. 

3. Improper battery voltage in mobile or 

portable operation. 


VFO (or | VFO (or FIX) indicator doesnot light. | indicator does not | VFO (or FIX) indicator doesnot light. | Rear | 1. Rear panel VFO plugnotinserted. | 1. Rear panel VFO plugnotinserted. plug not inserted. Insert the jumpered /1. Insert the jumperedplug =| 


The relays operate with the stand-by . Improper microphone connection. . Require the microphone connector. 
switch in the REC position. 
Signal reports of off frequency operation Calibrator requires alignment. See Section 6.11. (page 40) 
even though the dial scale is calibrated. 
7.3 RECEIVER SECTION 


SYMPTOMS CAUSE REMEDY 


Accessory CW filter is installed but Wire on IF board not moved to CW. 1. See Section6.2. (page 34) 
selectivity and intelligibility are poor. : Bad CW filter. 2. Replace the CW filter. 


An antenna is connected but no signals . Inoperative VFO or FC oscillator. 1. Insert the shunt plug into back panel. 
are heard. / ; Microphone PTT switch (or stand-by 2. Release the PTT switch. 


switch) is in the transmit position. 
An antenna is connected and the calibrator 1. Bad T/R relay. 1. Replace the relay. 
signal is received, but no signals are heard. 
One or more bands are operating but 


1. The heterodyne oscillator is not 1. See Section 6.3. (page 38) 
some are not. operating on the defective band. 
2. The antenna coil of the defective band 
requires alignment. 


Frequency difference between transmit 
and receive. 


FMing on sideband operation. . Check battery or alternator voltage. 


2. See Section 6.3. (page 38) 


1. See Section 6.8. (page 39) 
2. See Section 6.5. (page 39) 
3. Use a step-up transformer to raise 
the line voltage. 


1. Balanced detector is out of adjustment. 
2. IF board is out of adjustment. 
3. Low AC line voltage. 


S-meter deflects without a received 
signal. 


1. See Section 6.5. (page 39) 
2. Open RF GAIN control. 


1. IF board is out of adjustment. 
2. RF gain control closed causing low 
sensitivity. 


1. Receiver section requires realignment. 


1. The RIT control is out of adjustment. 


S-meter reads too high or too low. 


Lack of sensitivity on one or more bands. 


The RIT control is at zero with ‘the RIT 
Circuit on, but the receive and transmit 
frequencies are different. 


1. See Section 6.3. (page 38) 
1. See Section 6.6. (page 39) 


1. Push RIT button. 


Turn MODE switch to correct 
sideband 


RIT control inoperative 1. RIT circuit off. 


1. MODE switch is set to wrong 
sideband. 


SSB signal unintelligible 


| 
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7.4 TRANSMITTER SECTION 


SYMPTOMS CAUSE REMEDY 


ALC meter deflects with no output 1. No high voltage (+ 800V) on the 1. Check the HV power supply. 
final tubes. 
2. Bad final tubes. 


(no plate current). 
2. Replace the tubes. 


3. SG switch is turned off. 3. Slide the switch up. 
ALC meter does not deflect and there 1. Too little MIC gain. 1. Increase the MIC GAIN control. 
is output. 
The TS-5208S will not operate on SSB. 1. Open microphone plug or bad 1. Check the microphone. 
microphone. 


2. Increase the MIC control. 
3. Repair the circuit. 


2. Too little microphone gain. 
3. Defective microphone amplifier on the 
GENERATOR board. 


There is output, but the RF meter shows 1. RF VOLT control not adjusted 1. Adjust control for 2/3 scale reading 

no output. ‘ correctly at full output. 

RF meter deflects too far. 1. RF VOLT control not adjusted 1. Adjust control for 2/3 scale reading 

correctly. at full output. 
VOX does not operate. 1. VOX GAIN control is closed. 1. See Section 4.12. (page 22) 
2. VOX switch is OFF. 2. Turn the switch on. 

VOX trips with AF sound from the 1. ANTI VOX control requires 1. See Section 4.12. (page 22) 

speaker. adjustment. 
VOX circuit releases between words 1. VOX time hold control requires See Section 4.12. (page 22) 
or holds too long. adjustment. 


il. 
Excessive plate current. 1. Detuned final section. 1. See Section 6.9. (page 40) 
2. Low negative power supply voltage. 2. Check the power supply output. 


3. Idling current requires adjustment. 3. See Section 4.11. (page 20) 
Plate current is too high or too low for 1. Carrier requires adjustment. 1. Adjust CAR control. 
CW. 
Low drive on one or more bands but not 1. Transmitter section requires 1. See Section 6.7. (page 39) 
on all bands. alignment. 


Broad DRIVE tuning on one or more 
bands. 


1. See Section 6.3. (page 38) 


1. Heterodyne oscillator requires 
adjustment. 
1. Bad driver tube. 1. Replace the tube. 
all bands. 


Signal reports of carrier. 1. Carrier requires balancing. 1. See Section 6.8. (page 39) 
Signal reports of distortion. 1. Too much microphone gain. 1. Reduce MIC control. 
14 


1. Bad final tubes. . Replace the tubes. 


Plate current is too low. 
Tuning becomes very broad. 
Idling current increases. 


Every time either of the final tubes 
is replaced, the TS-520S requires 
neutralization. 


1. See Section 6.9. (page 40) 
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TOP VIEW OF THE TS-520S (FIGURE 38) 
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BOTTOM VIEW OF THE TS-520S (FIGURE 39) 
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GENERAL 
FREQUENCY RANGE.....................:ceeeeee 160 meterband — 1.80to 2.00 MHz 
80 meterband — 3.50to 4.00 MHz 
40 meterband — 7.00to 7.30 MHz 
20 meter band — 14.00 to 14.35 MHz 
15 meterband — 21.00 to21.45 MHz 
10 meter band — 28.00 to 28.50 MHz (A) 
— 28.50 to 29.10 MHz (B) 
— 29.10 to 29.70 MHz (C) 
WWV — 15.0 MHz (receive only) 
MOD Easies 2c. ott Bie tts: ee ee. cue SSB (USB, LSB) or CW 
ANTENNA IMPEDANCE .........................8. 50 ~ 75 ohms 
FREQUENCY STABILITY ............0....0.0.00. Within 100 Hz during any 30 minute period after warmup 
Within +1 kHz during the first hour after 1 minute of warmup 
TUBES AND SEMICONDUCTORG............. Tubes 3 
Transistors 52 
FETs 19 
Diodes 101 


eae” 120/220V AC, 50/60 Hz operation 13.8V DC operation 
: 45 watts (heaters on) 5A _ (heaters on) 
26 watts (heaters off) 0.6A (heaters off) 


280 watts (maximum) 15A (maximum) 


DIMENSIONS Wane het pleas ent Steet Be 333 (13.2”) wide x 153 (5.9”) high x 335 (13.2") deep 
WVELG HL oat ee Fis. nace eee atte, Reni dt i Sate Rae 16 kg (37.4 Ibs) 
TRANSMITTER 


RE INPUTIPOW.ER odie ctepe: tater cece nanseengteteg 


120/220V AC, 50/60 Hz operation 13.8V DC operation 


200 watts PEP for SSB operation 120 watts PEP for SSB operation 
160 watts DC for CW operation 90 watts DC for CW operation 


CARRIER SUPPRESSION .......................... Better than 40 db 
SIDEBAND SUPPRESSION ....................... Better than 50 db 
SUPRIOUS RADIATION .......................... Better than 40 db 
MICROPHONE 6c orcs ictie ab erccesreeepnvencdeanas High impedance microphone (50k ohms) 
AFFRESPON SER etter So) een cai otis ceil ge we 400 to 2,600 Hz, within — 6 db 
RECEIVER 
LSU EUR UNG SO a oR ee 0.25uV S-+N/N 10 db or more 
SELE GUI VibtiVaeeeti etic sert ercsencnecush > ype csigud ss SSB — 2.4kHz( —6 db) 
— 4.4kHz(—60 db) 
CW* — O.5kHz( —6 db) 


— 1.5 kHz (—60 db) 
* (with optional CW filter installed) 


IMAGEIRATIO ott: din ins. cont esate Better than 50 db 

lh REVEGCTION" Syrah ea. Cees Better than 50 db 

POU UP LEO WV CMno ec rrattea esi arenas. 1 Watt (8 ohms load, with less than 10% distortion) 
AF OUTPUT IMPEDANCE .................0......... 4 to 16 ohms 


PUUD- CODED D-eEDEDD-cRDEDD-cn no Do-cunetD BELL PTITIISITIIM LL Oe MMe UM oie eT 


SECTION 1. INTRODUCTION 
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1-1 KENWOOD TS-520S 


The TS-520S is a highly sophisticated solid state amateur 
radio transceiver employing only three vacuum tubes. 
Operatiing on all amateur bands between 1.8 and 29.7 
MHz, this unit is constructed modularly. All major electronic 
circuits are wired on easily removed or installed circuit 
boards. The TS-520S includes many built-in features 
usually found as extras on other transceivers. Included in 
the equipment are a VOX circuit, a 25 kHz crystal calibrator, 
an RIT circuit, a RF attenuator, and an effective noise blan- 
ker. The TS-520S also includes automatic gain control 
(AGC), automatic level control (ALC), provisions for break-in 
CW with sidetone, a speech processor, and built-in power 
supplies. 

The TS-520S also can connect a Digital Display, Model 
DG-5, (optional). The DG-5 is useful for reading the 
TS-520S operating frequency as precise as an order of 100 
Hz. 

Designed for operation on SSB or CW, the TS-520S delivers 
more than 200 watts PEP input. The low power consump- 
tion of the TS-520S, resulting from its solid state design, 
makes the transceiver ideal for portable and mobile opera- 
tion. Any complicated electronic equipment will be dama- 
ged if operated incorrectly, and this transceiver is no excep- 
tion. Please read all of the operating instructions before put- 
ting the TS-520S on the air. 


1.2 REQUIREMENTS FOR OPERATION 


@ AC OPERATION 


The TS-520S requires no external power supply for opera- 
tion. For fixed station operation, the TS-520S operates from 
any 120/220V AC, 50/60 Hz power source capable of sup- 
plying 280 watts or more. The transceiver has a built-in 8 
ohm speaker. 


@ DC OPERATION 


The TS-520S make possible for a mobile operation by using 
optional DS- 1A. 


@ ANTENNA 


Fixed Station— Any of the common antenna systems desi- 
gned for use on the high frequency amateur bands may be 
used with the TS-520S, provided the input impedance of the 
transmission line is not outside the capability of the pi-out- 
put matching network. The transmission line should be of 
the coaxial cable type. An antenna system which shows a 
standing wave ratio of less than 2 : 1 when using 50 or 75 
ohm coaxial transmission line, or a system that results in a 
transmission line input impedance that is essentially resisti- 
ve, and between 15 and 200 ohms will take power from the 
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transceiver with little difficulty. If openwire or balanced type 
transmission line is used with the antenna, a suitable an- 
tenna tuner is recommended between the transceiver and 
the feed line. Methods of construction and operating such 
tuners are described in detail in the ARRL Antenna Hand- 
book, and similar publications. For operation on the 160, 75 
and 40 meter bands, a simple dipole antenna, cut to reso- 
nance in the most used portion of the bands, will perform 
satisfactorily. For operation of the transceiver on the 10, 15, 
and 20 meter bands, the efficiency of the station will be 
greatly increased if a good directional rotary antenna is 
used. Remember that even the most powerful transceiver is 
useless without a proper antenna. 


Mobile Station— Mobile antenna installations are critical, 
since any mobile antenna for use on the high frequency 
bands represents a number of compromises. Many ama- 
teurs lose the efficiency of their antenna through improper 
tuning. Remember the following points when using the 
TS-520S with a mobile antenna. 


The “‘Q” of the antenna loading coil should be as high as 
possible. There are several commercial models available 
which use high ‘’Q” coils. 


The loading coil must be capable of handling the power of 
the transceiver without overheating. In the CW mode the 
power output of the transceiver will exceed 80 watts. 


The SWR bridge is a useful instrument, but unfortunately it 
is quite often misunderstood, and overrated in importance. 
Basically, the SWR bridge will indicate how closely the an- 
tenna load impedance matches the transmission line. With 
long transmission lines, such as will be used in many fixed 
station installations, it is desirable to keep the impedance 
match fairly close in order to limit power loss. This is parti- 
cularly true at the higher frequencies. The longer the line, 
and the higher the frequency, the more important SWR be- 
comes. However, in mobile installations the transmission 
line seldom exceeds 20 feet in length, and an SWR of even 
4 to 1 adds very little to power loss. The only time SWR will 
indicate a low figure is when the antenna presents a load 
close the 50 ohms, but many mobile antennas will have a 
base impedance as low as 15 or 20 ohms at their resonant 
frequency. In such a case, SWR will indicate 3 or 4 to 1, 
and yet the system will be radiating efficiently. 


The really important factor in your mobile antenna is that it 
should be carefully tuned to resonance at the desired fre- 
quency. The fallacy in using an SWR bridge lies in the fact 
that it is sometimes possible to reduce the SWR reading by 
detuning the antenna. Field strength may actually be redu- 
ced in an effort to bring SWR down. Since field strength is 
the primary goal, we recommend a field strength meter for 
antenna tuning. 


For antenna adjustments, the transceiver may be loaded 
lightly, using the TUN position instead of operating at full 
power output. This will limit tube dissipation during adjust- 
ments, and will also help to reduce interference on the fre- 
quency. In any case, do not leave the transmitter on for very 
long at one time. Turn it on just long enough to tune and 
load, and get a field strength reading. Start out with the an- 
tenna whip at about the center of its adjustment range. Set 
the VFO to the desired operating frequency and then adjust 
the PLATE control for a dip, and then the LOAD control. 
Then observe the field strength reading. The field strength 
meter may be set on top of the dash, on the hood, or at an 
elevated location some distance from the car. 


Change the whip length a half inch, or so at a time, retune 
the finals each time, and again check the field strength at the 
antenna. Continue this procedure until the point of maxi- 
mum field strength is found. This adjustment will be most 
critical on 75 meters, somewhat less critical on 40, until on 
10 meters the adjustment will be quite broad. After tuning 
the antenna to resonance, the finals can be loaded to full po- 
wer. 


@ MICROPHONE 


The microphone input is designed for high impedance (50k 
ohms) microphones only. The choice of microphone is im- 
portant for good speech quality, and should be given serious 
consideration. The crystal lattice filter in the transceiver pro- 
vides all the restriction necessary on audio response, and 
further restriction in the microphone is not required. It is 
more important to have a microphone with a smooth, flat re- 
sponse throughout the speech range. 


The microphone manufacture’s instructions should be follo- 
wed in connecting the microphone cable to the plug. With 
many microphones, the push-to-talk button must be pressed 
to make the microphone operative. For VOX operation, this 
feature may be disabled, if desired, by opening the micro- 
phone case and permanently connecting the contacts which 
control the microphone. 


The standard microphone sensitivity is within the range of 
— 50 db to —60 db. If a microphone having a higher sensi- 
tivity is used, the ALC circuit will not function properly. In 
this case, insert an attenuator as shown in the illustration at 
right or connect a resistor (10k ~ 33k ohms) in parallel with 
the capacitor 100 pF (C13) in the generator unit 
(X52- 1090-00) of the transceiver. 


10K ~ 33 K 
Microphone st TS-520S 
2 Microphone connector 
Pott tes Raa 


@ EXTERNAL SPEAKER AND HEADPHONES 


Receiver audio output from the TS-520S is 1 watt at 4 to 16 
ohms. The TS-520S has a built-in speaker. However, if an 
external speaker is desired for fixed station or mobile opera- 
tion, simply connect it to the SPEAKER jack on the rear pa- 
nel. The speaker may be any good 8 ohm permanent ma- 
gnet type in the 4 inch or larger size. The internal speaker is 
disconnected when an external speaker is used. The 
SP-520 is a speaker designed for use with the TS-520S 
Headphones should also be 8 ohms impedance. When the 
headphones are connected to the front panel PHONES jack 
the speaker is disabled. 
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SECTION 2. INSTALLATION 
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2.1 UNPACKING 


Remove the TS-520S from its shipping box and packing ma- 
terial and examine it for visible damage. If the equipment 
has been damaged in shipment, save the boxes and packing 
material and notify the transportation company immedia- 
tely. It is a good idea to save the boxes and packing material 
in any case because they are very useful for shipping or mo- 
ving the equipment. 


The following accessories should be included with the trans- 


ceiver: 
Operating Manual............ 1 SAG*Power Cord... 1 
Microphone Plug.............. 1 Speaker Plug................... 1 
Jumpered 9-pin Plug ....... tt SPUS7Bivig tke ety. 1 
RCA Phono Plugs............ 3 Fuse (6Ax 2, 4A~x 2, 
Alignment Tool................ 1 ZASCL) Sar REA as he 5 
Plastic Extension Feet 

with Screwsiiestkie.-s22 Zz 


2.2 OPERATING LOCATION 


As with any solid state electronic equipment the TS-520S 
should be kept from extremes of heat and humidity. 
Choose an operating location that is dry and cool, and avoid 
operating the transceiver in direct sunlight. Also, allow at 
least 3 inches clearance between the back of the equipment 
and any object. This space allows an adequate air flow from 
the ventilating fan to keep the transceiver cool. 


2.3 CABLING (See Figure 1) 
B® GROUND 


So preventing to receive an electricshock, TV! and BCI, se- 
lect a good, effective ground for installation and then con- 
nect an earthing wire to the backside of GND terminal. Use 
a heavy earth line as big as possible, it is because short-line 
wiring is regarded as most effective for operation. 


@ ANTENNA 


Connect a 50 ohms antenna feedline to the coaxial connec- 
tor on the rear panel. 


@ KEY 


If CW operation is desired, connect a key to the KEY jack. 


@ POWER CONNECTIONS 


Make sure the POWER switch on the front panel of the 
TS-520S is turned off, the stand-by switch is put in the REC 
position, and that the voltage switch on the back of the 
TS-520S is switched to the correct line voltage (120 or 
220). Connect the POWER cord to an appropriate external 
power source. 


@ SPEAKER 


If an external speaker is desired, connect a cord to the 
SPEAKER jack on the back of the TS-520S and to the 
SPEAKER jack on the back of the SP-520 (or to an external 
8 ohm speaker). 


@ MICROPHONE 


Attach the microphone connector to a suitable microphone 
as shown in Fig. 2. Be sure that the PTT switch of the 
microphone is separate from the microphone circuit, as 
shown in Fig. 3. 

It should be noted that a microphone with a 3P plug having 
a common earth terminal cannot be used. 
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ANTENNA 
NYY 


EXTERNAL VFO 
VFO-520S © 


PHONE PHONE 
PATCH PATCH 
OUT IN 


© © 


MICROPHONE 
MC-50 


EXTERNAL 
SPEAKER 
SP-520 


Fig. 1 (B) Power Plug Wiring 


IMPORTANT-When wiring a new power plug, 
confirm that the pin numbering on the new plug 
is identical to the pin numbering on the POWER 
connector. The transceiver can be damaged by 
incorrect pin wiring. 


120V/220V 


120V/220V 


AC OPERATION seen from the cord. 


By use of optional DC-DC converter DS-1A. 


Microphone 


FUSE 15A 


DC 13.8VQ @ 


DC OPERATION 


Fig. 2 Microphone Connector Wiring 


Microphone 


Matching transformer 


(1) Unsuitable for PTT operation. 


ese 


Matching transformer 


\ Switch 


(b) Suitable for PTT operation. 


Fig. 3 A Suitable PTT Microphone 


EXT VFO 


9-pin jumpered plug 


Fig. 4 Back Panel Jumpered EXT VFO Connector 


SECTION 3. OPERATING CONTROLS 


ULES LST rs 


@ RIT Indicator Light 


©) VFO indicator Light: 


@RIT Control 


@ Fix Indicator Light 
27) LOAD Control 
® AGC Switch 


Q METER Switch 
24) MIC Control 


@ NB Switch 
€2) CAR Control 


@® vox switch €D PLATE Control 


® H: SW Switch 23) AF GAIN Control 


ap Meter 


€Z) RF GAIN Control 


© Stand-by Switch (25) DRIVE Control 


a 


(29) Headphone Connector 
@ Microphone Connector 


® mode switch 


@) RF ATT Switch €f) POWER Switch 


® pial Scale 


@ Main Tuning Knob @sBanp Switch 


Q@RiT switch 


@) sub-dial 


Fig. 5 Front Panel Controls 


@ FIX CH Select Switch 


@® FUNCTION Switch 
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3.1 FRONT PANEL CONTROLS (See Figure 5) 


@ METER (@on Figure 5) 


The meter monitors five different functions, depending on 
the position of the METER switch. In receive the meter is 
automatically an S-meter. The S-meter shows received sig- 
nal strength on a scale of O to 40 db over SQ. In transmit 
the meter function depends on the position of the METER 
switch, as described below. 


@ METER SWITCH (@on Figure 5) 


The position of the METER switch determines the function 
of the meter. The switch selects one of the following 
functions (see Table 4 for nominal meter readings): 


ALC (Automatic Level Control) 
In this position the meter monitors the ALC voltage of 
the internal ALC circuit (or the ALC voltage feedback 
from a linear amplifier operated in conjunction with the 
TS-520S). For SSB operation the ALC reading for voice 
peaks should be within the indicated ALC range of the 
meter. The ALC voltage adjustment is made with the 
MIC control for SSB and with the CAR control for CW. 


IP (Plate Current) 
In this position the meter monitors the plate current of 
the final tubes. The meter scale is calibrated from O to 
350 ma. 


RF (Output Power) 
In this position the meter monitors the relative output 
power of the transceiver. There is no meter scale for 
this position. Normally the reading should be adjusted 
with the RF VOLT control for a 2/3 scale meter reading. 


HV (High Voltage) 
In this position the meter monitors the high voltage 
from the power supply. The meter scale is calibrated 
from 6 to 10, indicating 600 to 1000 volts. 


@ CH. (FIXED CHANNEL) SELECT SWITCH 
(@on Figure 5) 


This four-position rotary switch selects between four 
different fixed frequency channels which can be installed 
inside the transceiver. Fixed frequency operation is 
convenient for operation on often used frequencies. The 
fixed channel oscillator replaces the VFO when _ the 
FUNCTION switch is placed in the FIX position. 


® VFO INDICATOR LIGHT (@on Figure 5) 


The VFO indicator is a light emitting diode which illuminates 
whenever the TS-520S's internal VFO is controlling the 
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transceiver’s operation. The indicator is not lighted during 
fixed channel, or remote VFO, operation. 


@ FIX (FIXED CHANNEL OPERATION) INDICATOR 
LIGHT (@on Figure 5) 


The FIX indicator is a light emitting diode which illuminates 
whenever the TS-520S's internal fixed frequency oscillator 
is controlling the transceiver’s operation. 


B® RIT SWITCH (@on Figure 5) 


This push-button switch turns the RIT (Receiver Incremental 
Tuning) circuit on and off. With the switch depressed, the 
circuit is activated and the RIT indicator is lighted. The RIT 
control can then adjust the receiver frequency independently 
of the transmit frequency for VFO operation. 


@ RIT INDICATOR (@on Figure 5) 


This light emitting diode is illuminated when the RIT circuit 
is turned on, showing that the transmit and receive 
frequencies may be different. 


@ RIT CONTROL (@on Figure 5) 


When the RIT switch is pressed on, this potentiometer tunes 
the TS-520S's receiver. The RIT circuit allows the operator 
to tune the receive frequency more than +2 kHz without 
changing the transmit frequency. 

At the zero (mid-point) position the receive frequency is the 
same as when the RIT circuit is turned off. 


® STAND-BY SWITCH (@on Figure 5) 


This two-position lever switch selects one of the following 
functions: 


RECT ae The transceiver is receiving unless the 
microphone PTT switch is switched to 
transmit, or the VOX circuit is activated. 


SEND........... The TS-520S is locked into the transmit 
mode in this switch position. 


@ H. SW (Heater) SWITCH ( @ on Figure 5) 


This switch turns the heater circuits of the three transmitting 
tubes on and off. The heaters would normally be turned to 
OFF to reduce power consumption in mobile or portable 
receiving. 


B® VOX SWITCH (@® on Figure 5) 


This two-position lever switch selects one of the following 
functions. 


MAN............ With the switch in this position, the 
transceiver is switched into transmit or 
receive by the stand-by switch or the PTT 
switch on the microphone. 


VOX: tore With the switch in this position, the VOX 
Circuit is turned on for voice operated 
transmit on SSB semi-automatic break-in 
operation on CW. 


® NB SWITCH (@ on Figure 5) 


The NB switch turns the built-in noise blanker circuit on and 
off. The noise blanker is designed to reduce pulsating ig- 
nition type noises. When the lever switch is flipped up, the 
Circuit is turned on. 


® AGC SWITCH (@® on Figure 5) 


The AGC switch controls the AGC (Automatic Gain Control) 
circuit giving the operator three choices: 


OFFA AY 4 It may be desirable to turn the AGC off when 
receiving a very weak signal. 

ERAS Tek... The FAST AGC position is designed for use in 
CW operation. 

SLOW ee Use the SLOW AGC position for SSB 
operation. 


@ RF ATT SWITCH (@ on Figure 5) 


With this switch set to ON, ATT (attenuator) of about 20 db 
is connected to the antenna circuit, protecting the RF 
amplifier and mixer circuit from strong input signals. 


@ MODE SWITCH (@® on Figure 5) 


This switch selects one of the following modes of operation. 


ON eet ay Turn the MODE switch to this position to 

generate a low power carrier for tuning the 
transceiver. 
The mode switch is also used for frequency 
setting and calibration during CW operation. 
In the TUN position the input power into the 
final section is reduced to prevent tube 
damage during tuning. Normal operation is 
not possible in this mode. 


OVS tone Secon This position is used for operating the 
TS-520S in the CW mode. 


ISB acl ckes This switch position selects the USB circuits 
for operating on upper sideband. _Inter- 
nationia amateur practice dictates the use of 
USB on the 14, 21, and 28 MHz bands. 


LSB. 228s. This switch position selects the LSB circuits 
for operating on lower sideband. Internatio- 
nal amateur practice dictates the use of LSB 
on the 1.8, 3.5 and 7 MHz. 


@ BAND SWITCH (@ on Figure 5) 


This 10-position switch selects all the necessary circuits to 
tune the transceiver to the desired 600 kHz band. 


® FUNCTION SWITCH (@ on Figure 5) 


This 7-position rotary switch selects one of the following 
transceive functions. 


CAL-FIX....... This position allows calibration of the 
TS-520S’s internal VFO to one of the 
transceiver's fixed frequency channels (if an 
optional fixed channel crystal is installed). 
With the switch in this position a signal is 
generated at the selected fixed channel 
frequency and the main tuning knob can be 
tuned to zero beat the calibrating signal. 


CAL-RMNT ..... This position allows calibration of the 
VFO-520S (remote VFO) to the transceiver’s 
operating frequency. With the switch in this 
position, the transceiver generates a ca- 
librating signal and the VFO-520S can be tu- 
ned to zero-beat the calibrating signal. 


CAL-25 kHz. With the switch in this position, the 
transceiver’s calibrator circuit generates a 
marker signal at every 25 kHz for normal ca- 
libration of the internal VFO. 


WOM es. cee The switch is kept in this position for normal 
transceive operation. 


VPOUR RRR! With the switch in this position, the 
TS-520S's internal VFO controls the receive 
function and the internal fixed channel oscil- 
lator controls the transmit function (if fixed 
channel crystals are installed in the oscil- 
lator). 


FIX RS Stee With the switch in this position, the 
TS-520S’s internal VFO controls the transmit 
function and the built-in fixed channel oscil- 
lator controls the receive function (if fixed 
channel crystals are installed in the oscil- 
lator). The VFO.R and FIX.R allow 
cross-channel operation without an external 
VFO. 


FIXRe eR e. With the switch in this position, the 
TS-520S's fixed channel oscillator controls 
the transmit and receive function of the 
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transceiver (if accessory fixed channel 
crystals are installed in the transceiver). 


@ MAIN TUNING KNOB (@ on Figure 5) 


This control turns the VFO and dial scale to select the 
frequency to be added to the band frequency to establish the 
transceiver’s operating frequency. 

The TS-520S also has a Fast Forward Tuning control. 


B DIAL SCALE (® on Figure 5) 


The dial scale provides a direct frequency readout, calibrated 
to 1 kHz from O to 100 kHz. The sub-dial is calibrated to 
display the frequency every 25 kHz. The _ frequency 
displayed on the dial scale, when added to the base 
frequency of the chosen band and the frequency shown on 
the sub dial, shows the exact operating frequency of the 
transceiver. One revolution of the dial scale is 100 kHz. 


® SUB-DIAL (@ on Figure 5) 


The sub-dial is turned with the main tuning knob to select 
the operating frequency of the transceiver. It is calibrated at 
25 kHz intervals from O to 600 kHz. The operating 
frequency of the TS-520S is determined by adding the 
frequency shown on the BAND switch, this sub-dial, and the 
dial scale. 


B MIC CONTROL (PROCESSOR PULL ON) 
(@ on Figure 5) 


The MIC gain control adjusts the gain of the microphone 
amplifier for SSB operation as well as switching a speech 
processor for DX operation. For normal operation, push the 
knob in and adjust the MIC GAIN for an in scale ALC meter 
reading on voice peaks. Adjusted in this way, the 
transceiver generates a natural sounding transmission. 


For difficult DX operation however, pull the control out and 
readjust the MIC GAIN for an in scale ALC reading on voice 
peaks. Turn the speech processor off for normal operation. 


@ CAR CONTROL (@ on Figure 5) 


This control turns a variable resistor that adjusts the output 
carrier level during CW operation. The control is adjusted for 
200 ma of plate current for CW operation. 


@ AF GAIN CONTROL (@ on Figure 5) 


This control adjusts the gain of the receiving audio 
amplifier. The audio volume of the received signal increases 
as the control is turned clockwise. 


12 


® RF GAIN CONTROL (@ on Figure 5) 


This control adjusts the gain of the receiver section’s RF 
amplifier. Turn the knob fully clockwise for maximum gain 
and for a correct S-meter reading. Turn the control 
counter-clockwise to reduce the gain. 


® DRIVE CONTROL (@® on Figure 5) 


The DRIVE tuning control tunes the plate tank circuit of the 
12BY7A driver as well as the receiver's antenna and mixer 
coils. In receive the DRIVE control is tuned for maximum 
sensitivity (maximum S-meter deflection). In transmit the 
DRIVE control is tuned for a maximum ALC reading. When 
the control is correctly tuned for transmission it will be cor- 
rectly tuned for reception. 


@ PLATE CONTROL ( @ on Figure 5) 


The PLATE control adjusts the plate tuning of the two final 
amplifier tubes. 


@ LOAD CONTROL (@ on Figure 5) 


The LOAD control adjusts the loading of the pi-circuit 
between the final section and the antenna. The control is 
adjusted as described in Section 4 for impedance matching. 


@ MIC CONNECTOR (@ on Figure 5) 


The microphone connector is four pronged, allowing use of 
the PTT microphone. Figure 2 shows how to wire the plug 
on the microphone cable. , 


@ PHONES JACK (@ on Figure 5) 


The headphones jack allows use of a 4 to 16 ohm set of 
headphones with a 1/4" phone plug attached. When the 
phones are plugged into the transceiver, the speaker is 
disconnected. 


@ POWER SWITCH (@ on Figure 5) 


The POWER switch turns all the power on and off in the 
TS-520S. 


3.2 SIDE PANEL CONTROLS 


The 5 controls located on the left side of the transceiver are 
covered by a protective panel. The cover is removed by 
simply pulling the two black fasteners. 


@ RF VOLT CONTROL (@on Figure 6) 


Use the RF VOLT control to adjust the sensitivity of the RF 
output function of the meter. Adjust it for a 2/3 scale 
reading during CW transmission. 


B® BIAS CONTROL @on Figure 6) 


The BIAS control adjusts the bias voltage of the two 
S$2001A (6146B) amplifier tubes. Turning the control 
clockwise increases the idling plate current of the tubes. 
Section 4 describes adjustment of the bias current. 


B DELAY CONTROL @®on Figure 6) 


The DELAY control adjusts the holding time of the VOX cir- 
cuit for VOX or break-in CW operation. The control will have 
to be adjusted to the preference of the individual operator. 


® ANTI VOX CONTROL (@on Figure 6) 


This control adjusts the level of the anti VOX signal fed in to 
the VOX circuit. Adjust the control to prevent feedback of 
the speaker from tripping the VOX circuit. 


® VOX GAIN CONTROL (@on Figure 6) 


This control adjusts the sensitivity of the VOX circuit by ad- 
justing the gain of the VOX amplifier, for voice control led 
operation. 


x GAIN 
@ ANTI VOX Control oe 
© DELAY Control 
@ BIAS Control 
Orr VOLT Control 


Fig. 6 Side Panel Controls 


3.3 REAR PANEL CONTROLS (See Figure 7) 


@ COOLING FAN (@on Figure 7) 


This fan cools the RF amplifier section of the TS-520S to in- 
sure reliable and efficient operation. 


@ TRANSVERTER OUT JACK (on Figure 7) 


This is the low level RF output jack for use with a VHF 
transverter. 


@ TRANSVERTER IN JACK (on Figure 7) 


This is the RF input jack for input from a VHF transverter. 


@ TRANSVERTER CONNECTOR (@on Figure 7) 


This 12-pin connector is used to control an accessory VHF 
transverter. 


1 ALC 7 


No connection 


FUNCTION 


Transverter in 


Normally closed 
relay contact 


+210V DC Ground 


No connection +210V DC 


No connection 


— 100V DC 


Ground 


Transverter in 


@ X VERTER SWITCH (@on Figure 7) 


When VHF Transverter (TV-502) is connected to the 
transceiver, the selection of HF or VHF is automatically ac- 
complished by setting the transverter switch to ON or OFF. 


@ ANTENNA CONNECTOR (@on Figure 7) 


This SO-239 coax connector should be attached to a 
suitable antenna for transmitting and receiving. See Section 
1.2 for a discussion of an appropriate antenna. 


@ POWER SUPPLY CONNECTOR (@on Figure 7) 


This 12-pin connector is used to connect an AC or DC power 
source to the transceiver. 
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® car OUT Jack 


(PHONE PATCH OUT Jack @) HET OUT Jack 


PHONE PATCH IN Jack ® vro out Jack 


4) Cooling Fan ® DC 13.8V Power Connector 


2 @) KEY Jack 


@) SPEAKER Jack 


REMOTE 

Connector 
EXT VFO 

Connector 
5) X VERTER 
Switch 

X VERTER 


Control Connector 


6) ANT Connector 


® 


@ x VERTER OUT Jack 


@) SG Switch 
© oc Fuse 


® X VERTER IN Jack 


@ GND Stud @ Power Connect 


EB EXT REC ANT Jack @ AC Voltage Select 


€Z) REC ANT Switch @ AC Fuse 


14 Fig. 7 Rear Panel Controls 


The power plug wiring is shown in Figure 1C. 


® AC FUSE (@on Figure 7) 


This fuse is a 3AG, 4 amp fuse which protects the power 
supply of the transmitter against short circuits. Never use a 
higher amperage fuse than the one specified. An improper 
one can cause extensive damage to the transmitter. When 
the fuse blows out, try to determine the cause before replac- 
ing it. | 

When the position of the AC Voltage Selector Switch is 
changed, it is also necessary to change the power fuse. For 
120 volt operation a 6 ampere fuse, for 220 volt operation a 
4 ampere fuse provided with the TS-520S should be used. 


@ DC FUSE (@on Figure 7) 


This is a 2A fuse holder, placed in the 13.8V DC power 
source. 


B® KEY JACK (@® on Figure 7) 


Connect a key to this 1/4” phone jack for CW operation. 


@ SPEAKER JACK (@® on Figure 7) 


The receiver audio output can be connected through this 
jack to the SP-520 or another external 4 to 16 ohm 
speaker. The internal speaker is disconnected when an ex- 
ternal speaker is connected. 


@ 13.8V DC CONNECTOR (@ on Figure 7) 


This connector is provided specifically for the DG-5 Digital 
Display to supply 13.8V DC power. It is capable of 
delivering around 1A: 


CAUTION: 

The connector output power contains a large amount of 
ripples. Do not use it for units other than the DG-5 unless 
absolutely necessary. 


® VFO OUT JACK (@® on Figure 7) 
HET OUT JACK (@® on Figure 7) 
CAR OUT JACK (@® on Figure 7) 


These jacks feed the respective local oscillator outputs to the 
DG-5 Digital Display. 


® PHONE PATCH IN JACK (@ on Figure 7) 


This is a phone patch input terminal for transmission of 
SSTV or other line inputs. 


® PHONE PATCH OUT JACK (@ on Figure 7) 


This is line output terminal for phone patch on recording. It 
is also used for connection to the input of FSK demodulator 
or SSTV. 


@ REMOTE CONNECTOR (@® on Figure 7) 


The REMOTE connector is an 8-pin socket for use in inter- 
connecting a linear amplifier, an external speaker, or another 
accessory item. (See Figure 30) 
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FUNCTION FUNCTION 
Normally open 


ALC feedback 

No connection ALC threshold level 

approx. —6V 

maa 


Normally closed No connection 
relay contact 


® EXTERNAL VFO CONNECTOR (@® on Figure 7) 


External speaker 
Load impedance 
4~ 162 


This 9-pin connector provides a means of interconnecting 
the KENWOOD VFO-520S, another external VFO. The 
interconnecting cable is provided with the VFO-520S. The 


9-pin jumpered VFO plug provided with the TS-520S must 
be inserted in this socket for normal transceiver operation. 


FUNCTION | PIN | FUNCTION 
[eee [+ ao 
7 


G d 9V DC to internal 
phot i VFO (pin 9) 


9V DC to external 
Relay voltage 
(++ on transmit) 


B SG SWITCH (@ on Figure 7) 


The SG slide switch controls the screen grid voltage on the 
final tubes. For tuning or neutralizing the TS-520S you can 
set the switch to the OFF position. Turn the switch back to 
the ON position for normal operation. The SG voltage is on 
when the switch is up and off when the switch is down. 


B® GND (Ground) LUG (@ on Figure 7) 


To prevent accidental shocks from the chassis, as well as in- 
terference, connect a good earth ground to this lug. 


B® AC VOLTAGE SELECT SWITCH (@ on Figure 7) 


This slide switch switches the primary of the power 
transformer to select 120 or 220V AC operation. 


@ EXTERNAL RECEIVER ANTENNA JACK (@ on 
Figure 7) 


This is an antenna connector to which an external receiver, 
for example, a sub-receiver, is connected. 


B® RECEIVER ANTENNA SWITCH (@ on Figure 7) 


This switch connects the antenna to the TS-520S at the 
NORMAL position and to the external receiver at the REC 
ANT position. 


Example: Changing power voltage from’ 220V to 120V. 


Lock lever by attaching 
stopper plate to opposite 
side screw 


Switch stopper 
to opposite side 


Remove screw and 
stopper plate 


220V 


Stopper plate 


Fig. 8 Changing Power Voltage 
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Ber-annnncennet 


4.1 PRELIMINARY PROCEDURE 


Set the MIC and CAR controls to zero and the MODE switch 
to LSB, USB, or CW to prevent accidental transmit 
conditions before tuning. The TS-520S must be operated 
into a 50 ohm antenna or dummy load with an SWR less 
than 2: 1. Random length wire antennas or light-bulb 
dummy loads cannot be used. Conventional half-wave dipo- 
jes and beam antennas should only be used at or near their 
resonant frequency. Exceeding an SWR of 2:1 can 
damage the components in the output stage of the 
' transceiver. Refer back to Section 1.2. 


Be sure to complete all of the required cabling, as described 
in Section 2.3. 


With a suitable antenna and microphone (or key) connected 
to the transceiver, set the TS-520S switches to the positions 
described in Table 1. 


4.2 RECEIVER TUNING 


Refer to Table 1 for the initial switch settings of the 
TS-520S for receiving, and then continue with the described 
procedure. 


Push the POWER switch on. The meter, dial scale, and VFO 


indicator will light, indicating that the transceiver is 
operating. The receiver section if fully solid-state allowing 


TABLE 1. Initial Switch Settings for Receiving 


BAND Switch 
POWER Switch 
H. SW Switch 


FRONT PANEL CONTROLS 


NB Switch 
RIT Switch 


AGC Switch 
MODE Switch 
RF ATT Switch 
PLATE Control 
DRIVE Control 
RIT Control 


REAR PANEL CONTROLS 
SG Switch 


CONTROL LOCATION | CONTROL POSITION 


Stand-by Switch 


FUNCTION Switch 


AF GAIN Control 
RF GAIN Control 
EXT VFO Connector 


X VERTER Switch 
REC ANT Switch 


00> -C08NDD=CODEED=CROOED-eOEEED+CORDD-CEEEDD=99OEND=CENEDD-CONEDD=CROERD-COBTTD~CBOEDD-eRRDDD-<00DDO-CB8ID-CDGNO-CROOBD=CDONND- «DUN -ONBIDP=A0NUDD-ORREED=COREDOMCROEUD@c0NNOD-CEDEODHCDNDND-CUNEDD —CDEDED-CONEDD~CHNED -eOEEED~C DADE ~OEREDD=CODDED CED ERD= CORED CHURN CHDRID~CO BUND -TbRDOD~ C80 00-000 


SECTION 4. OPERATING INSTRUCTIONS i 
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reception with the H. SW switch turned to OFF. Advance 
the AF GAIN control clockwise until some receiver noise is 
heard in the speaker. Turn the main tuning dial within the 
frequency range of the amateur band chosen until a signal is 
heard. Tune the signal for the clearest possible reception, 
and then adjust the DRIVE control for maximum deflection 
of the S-meter. 


The RF GAIN control varies the AGC feedback voltage which 
effects the S-meter reading. With the RF GAIN control fully 
clockwise, the S-meter gives a proper signal strength 
reading. Turning the control counter-clockwise reduces the 
RF gain, reducing signal strength and band noise. 


4.3 READING THE OPERATING 
FREQUENCY (See Figure 9) 


The operating frequency of the TS-520S is the sum of three 
different readings — the base frequency of the band (1.8, 
7.0, .....), the reading of the sub-dial (0, 100, 200, .....) and 
the reading of the dial scale (O, 10, 20, .....) 


The sub-dial is calibrated in 25 kHz intervals from O to 600. 
The dial scale is calibrated in 1 kHz intervals from O to 100. 
Four revolutions of the main tuning knob turns the dial scale 
once, covering 100 kHz. Six turns of the dial scale covers 
the entire band from O to 600 kHz. 


Desired band 

OFF 

OFF 

REC 

OFF 

OFF 

VFO 

SLOW or FAST 

To the appropriate sieeband or CW 

OFF 

Middle of the range for the band 
Centered 

Centered 

Fully counter-clockwise 

Fully clockwise 

The jumpered plug must be in this socket 
ON (up position) 

OFF 
NORMAL 


The remaining controls do not affect reception so they may be in any position. 
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Example: BAND Switch — 14.0 
Sub-dial — between 200 and 300 
Dial Scale — 80 
Operating Frequency — 
14.0 MHz + 200 kHz 
+80 kHz = 14.280 MHz 


When the TS-520S is correctly calibrated, as described 
below, the center dial pointer shows the operating frequency 
for CW. The left dial pointer shows the operating frequency 
for LSB operation and the right dial pointer shows the 
operating frequency for USB operation. 


During CW operation, the center dial pointer provides two 
different readings, one for transmission and the other for 
reception. 

In transmitting mode, the reading on the center dial pointer 
is the transmit frequency. In receiving mode, however, the 
mode switch should be set to TUNE and the main dial of 
VFO adjusted to zero beat the desired receive frequency. 
Then, the reading on the center dial pointer is the receive 
frequency. 

Under such a condition, the receiving signal can be clearly 
heard as a 700 Hz tone by setting the mode switch to CW. 
The transmit/receive frequency of the transceiver will now 
be set to the operating frequency of the other station. 

If a modification is made on the wiring of the carrier unit, no 
beat tones will appear on either side of the zero beat. In this 
case, the reading at the mid-position between the LSB 
pointer and the center dial pointer, which is obtained when 
the beat tone of receiving signal is about 800 Hz, is the 
transmit/receive frequency. 


LSB Dial Reading— 180 KHz 
USB Dial Reading~- 177 KHz 
CW _ Diai Reading — 178.5 KHz 


The operating frequency of the transceiver is the sum of 
the band frequency (1.8, 3.5, 7.0, 14.0, 21.0, 28.0, 
28.5. or 29.1), the sub-dial reading (O, 100, 200 ...), and 
the dial scale reading. 


EXAMPLE: 


14.0 MHz 
100 kHz 
77 kHz 


BAND SWitch 
Sub-dial 
Dial Scale 


Operating Frequency~ 14.177 MHz (for USB operation) 


For modification of the wiring, disconnect the brown lead 
from the CWR terminal and connect it to the LSB terminal; 
similarly, disconnect the gray lead from the CWT terminal 
and connect it to the CWR terminal. 


4.4 CALIBRATION 


& NORMAL TRANSCEIVER CALIBRATION 


Turn the FUNCTION switch to CAL-25 kHz to activate the 
crystal calibrator. Be sure the RIT switch is OFF. Turn the 
main tuning knob to receive one of the marker signals which 
are generated at 25 kHz intervals. For greatest accuracy 
choose a calibrator signal near the desired operating 
frequency. 


Wied = chet hd Set the MODE switch to LSB and tune the main 
tuning knob to zero beat one of the marker sig- 
nals. If the dial scale reading under the left-hand 
LSB dial pointer is not on an even 25 kHz 
marking, hold the main tuning knob with one 
hand and turn the dial scale shows the correct 
reading. 


LSB USB 


Fig. 9 Reading the Operating Frequency (Refer to Section 4.3) 
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OSB ia: Use the procedure described above with the 
MODE switch turned to USB. Use the USB 
(right-hand) dial pointer. 


CW iiss. : Set the mode switch to TUNE to zero beat the 
marker signal. Then, turn the main dial and ca- 
librate the frequency using the center dial pointer. 


If the TS-520S has a CW filter installed, tune the VFO for 
maximum S-meter deflection when receiving the marker sig- 
nal. Calibrate the dial scale to the center pointer as 
described above. 


& CALIBRATING THE TS-520S TO A FIXED 
CHANNEL FREQUENCY 


Turn the FUNCTION switch to CAL-FIX to calibrate the 
TS-520S’s VFO to a fixed channel frequency. Tune the VFO 
to the channel frequency selected and zero beat the 
generated marker signal. At zero beat the VFO and crystal 
frequencies coincide. 


By calibrating the VFO for normal operation, as described 
above, the VFO can be used as a frequency standard for 
netting accessory fixed channel crystals. 


® CALIBRATING THE TS-520S WITH THE VFO-520S 


Turn the FUNCTION switch to CAL-RMT to calibrate the 
TS-520S with the VFO-520S a receiver, or another remote 
VFO. Tune the remote VFO to the frequency selected on the 
TS-520S and zero beat the generated marker signal. 

At zero beat, the TS-520S and remote VFO frequencies 
coincide. 


By calibrating the TS-520S for normal operation, as 
described previously, the TS-520S can be used as a 
frequency standard for calibrating the remote VFO. 


® CALIBRATING THE TS-520S MARKER TO WWV 


To check that the marker signals are correctly adjusted, beat 
the calibrator signal against WWV at 15 MHz. Receive 
WWYV at 15 MHz as described in Section 4.5. Turn the 
FUNCTION switch to CAL:25 kHz and the MODE SWITCH 
to TUN. The calibrator signal and WWYV signal should over- 
lap and zero beat at the zero marking on the sub-dial. If they 
do not, adjust the calibrator to zero beat with TC1 on the 
MARKER (X52-0005-01) board. 


4.5 WWV RECEPTION 


The TS-520S will receive WWV at 15 MHz when the BAND 
switch is turned to WWV and the sub-dial is turned to zero. 


The DRIVE control does not tune the transceiver for WWV 
reception. 


4.6 RF GAIN 


RF GAIN is controlled by changing the voltage of the AGC 
circuit. Adjust the RF GAIN knob so that the S-meter does 
not cause excessive deflection. This minimizes the noise du- 
ring reception and allows the S-meter to indicate the correct 
signal strength. For normal operation, this knob should be 
turned fully clockwise for maximum sensitivity. 


4.7 NOISE BLANKER 


The TS-520S has a sophisticated built-in noise blanker 
designed to reduce ignition type impulse noise. The noise 
blanker is particularly important for mobile operation. When 
necessary, activate the noise blanker circuit by flipping the 
NB switch up. 


4.8 AGC (AUTOMATIC GAIN CONTROL) 


Set the AGC switch to the position appropriate for the 
received signal. Generally for SSB recepiton set the AGC 
switch to SLOW, for CW reception set the AGC switch to 
FAST, and for reception of a very weak signal the switch 
may be set to off. 


4.9 RIT (RECEIVER INCREMENTAL 


TUNING) 


With the RIT switch turned off the TS-520S receives and 
transmits at the same frequency. At times the received sig- 
nal may drift off frequency and become less intelligible. 
When this happens, flip the RIT switch up to activate the RIT 
circuit and return the received signal to an intelligible state 
using the RIT control. The RIT control varies the receive 
frequency about +3 kHz. The RIT circuit has no effect on 
the transmit frequency. When the RIT switch is turned on 
the RIT light is illuminated. Be careful to turn the RIT to the 
OFF position when returning to normal transceive operation 
to prevent unintentionally transmitting and receiving on 
different frequencies. 


VR2 on the FIXED CHANNEL-AVR board adjusts the zero 
point of the RIT control (see Section 6.6). 
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4.10 RF ATT 


If the transceiver is operated in a short-distance (within 
several hundred meters) and strong signals of nearby 
frequencies are received, the wanted signals are blocked. 
Also, if the wanted signals are very strong, the S-meter is 
scaled out. In this instance, set the RF ATT switch to ON. 
The input signals to the RF amplifier are attenuated by about 
20 db, providing distortionless reception. 


4.11 TRANSMITTER TUNING 


Connect the TS-520S to a 50 ohm dummy load or a 50 ohm 
antenna with an SWR of less than 2: 1 before making any 
transmitter adjustments. The life of the final tubes is directly 
related to the SWR of the antenna and to the length of tu- 
ning periods. 


Refer to Table 2 for the initial switch settings of the MODE 
TS-5208S for transmitting. Tune the main tuning knob to the FRONT PANEL 
desired operating frequency. 


@ PLATE IDLING CURRENT (See Figure 10) 


Turn the main tuning knob to the desired operating 
frequency within the amateur band selected. Flip the 
stand-by switch to SEND and check that the plate current SIDE PANEL 
(IP) is 60 ma. If the plate current is not correct, adjust the 
side panel BIAS controi for a correct 60 ma of idling current 
and return the stand-by switch to REC. Fig. 10 Adjustment of the Plate Idling Current 


CAUTION: 

If the plate current is very much higher than 60 ma do not 
leave the stand-by switch on for more than a few seconds. 
Excessive plate current shortens the life of the final tubes. 


TABLE 2. Initial Switch Settings for Transmission (The controls not described should be set as described in Table 1) 


LOCATION CONTROL POSITION 


FRONT PANEL CONTROLS BAND Switch Desired band 


POWER Switch ON 
H. SW Switch ON 
Stand-by Switch REC 
MODE Switch USB or LSB depending on selected band 
VOX Switch ' MAN 
MIC Control Fully counter-clockwise 
CAR Control Centered 
METER Switch IP 
PLATE Control Middle of the range for the band 
DRIVE Control Centered 
FUNCTION Switch VFO 
RIT Switch OFF 
REAR PANEL CONTROLS SG Switch UP (ON) 


EXT VFO Connector Jumpered plug inserted 
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® DRIVE TUNING (See Figure 11) 


Shift the METER switch to ALC and the MODE switch to 
TUN and peak the ALC reading (maximum meter deflection) 
with the DRIVE control. The stand-by switch is in the SEND 
position for adjustment. 


NOTE: —— A 
If there is no ALC reading indicated, increase the CAR 


control until there is an ALC reading. 


@ PLATE TUNING (See Figure 11) 


Turn the METER switch back to IP, leave the MODE switch 
at TUN and flip the stand-by switch to SEND. Quickly adjust 
the PLATE control to dip the plate current (a minimum meter 
reading). Return the stand-by switch to REC. 


NOTE: 

The TUNE position permits tuning of the final tank circuit at 
reduced power without danger to the tubes. With the 
MODE switch is in the TUN position, the screen voltage of 
the finals is reduced to approximately 50% and the keying 
Circuit is shorted. 


TABLE 3. Summary of Transmitter Tuning Procedures 


USB or LSB 
TUN 
TUN 
CW 


ee he AIG 
Adjustment point 


A 


PLATE adjustment angular displacement 


(a) IP 


MODE Switch | METER Switch | _ Standby Switch 


@ PLATE AND LOAD TUNING 


CAUTION: 
When the MODE switch is in the CW position the final tubes 
draw full plate current in transmit. Final tube life is directly 
related to the length of tune-up periods. Do not transmit 
with the tubes out of resonance for more than 10 seconds at 


a time. 


Turn the MODE switch to CW, turn the METER switch to RF, 
and set the stand-by switch to the SEND position. Quickly 
adjust the PLATE control and then the LOAD control alter- 
nately to peak (maximum meter deflection) the power 
output. If necessary, adjust the RF VOLT control on the side 
panel to bring the output reading to about a 2/3 scale 
reading. 


4.12 SSB OPERATION 


@ PTT OPERATION 


Tune the TS-520S as described in Sections 4.1 to 4.11. Set 
the MODE switch to USB or LSB and connect a microphone 
to the MIC connector. 


Adjust BIAS control for 60 ma. 
Peak the ALC reading with the DRIVE control. 
Dip plate current with PLATE control. 


Peak RF output by alternately adjusting the 
PLATE and LOAD controls. 


Vv Adjustment point 


ss 


DRIVE adjustment angular displacement 


(b) ALC 


Fig. 11 Plate and Drive Tuning 24 


NOTE: 
International amateur practice dictates using USB or LSB on 
the following bands. ; 


Key the transmitter and speak into the microphone with the 
tone of voice used in normal operation. Adjust the MIC con- 
trol until voice peaks are just within the top limit of the ALC 
range printed on the meter scale. The METER switch is in 
the ALC position. If the transmitter section is driven beyond 
this range, the transmitted signal will be distorted. 


@ VOX OPERATION 


Adjust the transceiver as described in the previous 
paragraph. Flip the VOX switch on and close-talk into the 
microphone, increasing the VOX GAIN control (on the left 
side of the TS-520S) until the VOX relay just operates. For 
VOX operation it is desireable to close-talk the microphone 
to prevent background noises from tripping the TS-520S 
into transmission. 

Check that the ALC reading for voice peaks is still within the 
ALC range on the meter. If necessary, adjust the MIC con- 
trol for a proper ALC reading. 


If the VOX circuit is activated by speaker noise, adjust the 
ANTI-VOX control (on the side panel). Increase the control 
as necessary for proper VOX operation. 


Do not use more VOX GAIN or more ANTI VOX gain than 
necessary to control VOX operation. If the VOX circuit 
transfers between words, or holds too long, adjust the 
release time constant by turning the DELAY control on the 
side panel. 


4.13 CW OPERATION 


Tune and load the TS-520S as described in Sections 4.1 
through 4.11. Connect a key to the back panel KEY jack, set 
the MODE switch to CW, and set the stand-by switch to 
SEND for transmitting. 


NOTE: 
See Section 4.4 for information on dial calibration for CW 
operation. 
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CW transmissions are automatically monitored through the 
speaker of the transceiver. The audio gain of the sidetone 
can be adjusted with VR2 on the AF board (X50-0009-01). 


For semi-break-in operation, turn the VOX switch on. Hold 
the key down and increase the VOX GAIN control, on the left 
side of the transceiver, until the VOX relay just operates. It 
is desired to change the release time constant of the VOX 
circuit, adjust the DELAY control, also on the left of the 
transceiver. 


The plate current for CW operation should be about 200 


ma. Use the CAR control to adjust the carrier level for CW 
operation. At 200 ma of IP there may be no ALC reading. 


TABLE 4. Meter Switch Positions for Different Modes 


MobEse. METER Switch Approx. Readings ; 


TUN Peaked 


75 ma 
USB or LSB 


1/3 scale 
* Recommended monitoring position during operation. 


800V 


None or within 
ALC range 


200 ma 
2/3 scale 
750V 


Within the ALC range 
on voice peaks 


60 to 250 ma 
O to 2/3 scale 
800V 


4.14 OPERATION WITH A LINEAR 
AMPLIFIER (See Figure 32) 


Tune and load the TS-520S as described in Sections 4.1 
through 4.11 and adjust it for the selected mode. 


The REMOTE connector on the back panel is provided for in- 
terconnections with an amplifier. See the instruction 
manual of the amplifier to determine whether the linear re- 
quires a normally open (during receive) or a normally closed 
(during receive) relay contact. Connect either pin 3 (normal- 
ly closed to ground during receive) or pin 5 (normally open to 
ground during receive) of the REMOTE connector to the con- 
trol jack on the amplifier. 

Connect the ALC feedback from the amplifier to pin 6 of the 
REMOTE connector. The output of the TS-520S is quite 
adequate to drive most amplifiers to full rated output. 


4.15 FIXED FREQUENCY OPERATION 


The TS-520S has a built-in crystal controlled oscillator for 
fixed frequency operation. This feature is most useful for 
commonly used frequencies, nets, or any situation where 
crystal controlled operation is required. To use the fixed 
frequency oscillator, turn the FUNCTION switch to the FIX 
position. Select one of the four available channels with the 
fixed channel selector switch and tune and load the TS- 
520S as described in Sections 4.1 through 4.11. Simply 
operate the transceiver as described in Sections 4.12 and 
4.13. 


Section 6.2 (page38 ) describes installation and netting of 
fixed channel crystals. The crystal frequency is determined 
by the following formulas. 


&@ LSB OPERATION 


Crystal Frequency (MHz) = 5.5015 MHz + X — Operating 
Frequency (MHz) 


@ USB OPERATION 


Crystal Frequency (MHz) = 5.4985 MHz + X — Operating 
Frequency (MHz) 


DC 9V O 


Crystal Specifications 
1. Frequency:4.900 to 5.500 MHz 
2. Type of holder:HC-25 U 
3. Multiplication: Fundamental 
4. Frequency tolerance: 

> 0.002% at normal temperature 
5. Oscillator circuit: Shown below. 


@ CW OPERATION 


Crystal Frequency (MHz) = 5.5 MHz + X — Operating 
Frequency (MHz) 
= 1.8 for the 160 meter band 
3.5 for the 80 meter band 
7.0 for the 40 meter band 
14.0 for the 20 meter band 
21.0 for the 15 meter band 
28.0 for the 10 meter band or 
28.5 for the 10 meter band or 
29.1 for the 10 meter band 


xx KKK KK OK 
I| 


Crystal Specifications: HC-25/U holder, 4.9 to 5.5 MHz os- 
cillation frequency, and see Figure 12 for type of oscillation 
circuit. 


Example: Desired Operating Frequency = 7.255 MHz 
Crystal Frequency (for CW) = 5.5 MHz + 7.0 MHz — 
7.255 MHz = 5.245 MHz 


This same crystal will operate on each band. 
Operating Frequency (CW) = 5.5 MHz + X (in MHz) — 
Crystal Frequency (in MHz) 


Example: Crystal Frequency = 5.245 MHz 

On the 14 MHz band the crystal will oscillate at 
Operating Frequency (CW) = 5.5 MHz + 14.0 MHz — 
5.245 MHz 

14.255 MHz 


2SC460(B) 


‘@ 


4.9~5.5MHz 
| Vr.m.s 


el 
0.0) 


Fig. 12 Crystal Oscillator Circuit 23 


4.16 INTERNAL CROSS CHANNEL 
OPERATION 


The TS-520S contains a unique design feature which allows 
cross channel operation without a separate external VFO. 
The TS-520S’s internal VFO is used together with the fixed 
frequency oscillator to allow reception and transmission on 
different frequencies. The fixed channel oscillator must have 
one or more accessory crystals installed for this feature to 
work. 


FUNCTION 
SWITCH 


TRANSMIT RECEIVE 
CONTROL ae 


VFO.R bebe: channel 
oscillator 
FIX.R Fixed channel 
oscillator 
Fixed channel Fixed channel 
FIX i i 
oscillator oscillator 


4.17 MOBILE OPERATION 


The compact size and solid-state design of the TS-520S 
make it ideal for mobile use, by using optional DS-1A. 
Be sure to use a mobile antenna which meets the re- 
quirements described in Section 1. 


The normal operating procedures, described previously, app- 
ly to mobile operation. The noise blanker should be used to 
reduce ignition and impulse noises for clear reception. 
Remember that during transmission the transceiver draws 
about 15 amps so be careful not to drain the car's battery. 


4.18 DX OPERATION (Use of PROCESSOR 
PULL ON) 


In DX (long distance) operation, it may be increased the 
talk-power by using the speech processor. The audio quality 
of the transmitted signal will be more natural without this 
control operating. Therefore, for normal operation push this 
control in. 
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4.19 SSTV OPERATION 


The TS-520S will adapt very well to slow scan television 
operation. The only cabling required are connections 
between the PHONE PATCH IN jack (or MIC connector) of 
the TS-520S and the output of the television console, and 
between the PHONE PATCH OUT jack (or SPEAKER jack) of 
the TS-520S and the input of the television console. 


Be careful to keep the input power of the transceiver down 
to a safe level with the MIC control. If you exceed the plate 
power dissipation capability of the tubes, they will be 
damaged. 


4.20 OPERATION WITH A PHONE PATCH 


The TS-520S has rear panel jacks to facilitate using the 
TS-520S with a phone patch. The PHONE PATCH OUT jack 
has an impedance of 8 ohms and the PHONE PATCH IN 
jack requires a high impedance input. See the instruction 
sheet of the phone patch for cabling instruction. 


4.21 NOVICE OPERATION 


The Kenwood TS-520S offers the unique opportunity to the 
beginning amateur of buying a top quality ham rig which 
adapts to novice operation at very little cost. So the initial 
equipment investment is good for what ever level of license 
to which the operator advances. 


For the novice to operate the Kenwood within the legal 
power limitation, all he has to do is remove one of the final 
tubes from the final RF section and replace it with a low cost 
module available from your dealer. Alternately adjust the 
carrier level control to keep the plate input power below 75 
watts (approximately 90 ma). Adjusting the carrier level 
yields much less power output because it reduces the ef- 
ficiency of the tubes. 
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TS-520S BLOCK DIAGRAM (FIGURE 13) 
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5.1 GENERAL DESCRIPTION 


Figure 13 shows the block diagram of the TS-520S. To 
better understand the transceiver’s circuit, refer to the block 
diagram as you read this circuit description. The transceiver 
is totally solid state, except for the two final tubes and the 
driver, utilizing 19 FETs, 52 transistors, and 101 diodes. 


Modular construction techniques place all circuitry, on 
printed circuit boards. These modules greatly simplify 
trouble shooting and repair procedures. 


Receiver circuitry is designed in a double superheterodyne 
configuration. The transistorized transmitter section 
employs a dual conversion configuration using a filter type 
SSB generator. 


Dual gate MOS FET’s are used throughout the transmit/- 
receive amplifier, except for the three power tubes and the 
AF amplifier. The used of these transistors allows excellent 
two-signal performance as well as excellent AGC (and ALC) 
characteristics. 


@ TRANSMITTER SECTION (Refer to Figure 13) 


The current generated by audio at the microphone is 
amplified by the microphone amplifier (located on the 
GENERATOR board). The output from the microphone 
amplifier is injected, along with a 3.395 MHz carrier, into the 
four diodes which form the balanced modulator. The DSB 
output produced by the balanced modulator is fed to the first 
IF amplifier and then through the crystal filter (on the IF 
board) resulting in an SSB signal. 


The 3.395 MHz SSB signal is mixed with the output of the 
VFO (5.5 to 4.9 MHz) by the first transmit mixer creating the 
second transmit IF signal (8.895 to 8.295 MHz). This signal 
is mixed with the output of the heterodyne crystal controlled 
oscillator, by the second transmit mixer, to produce the final 
transmitted SSB frequency. 

The SSB signal is amplified by the 12BY7A driver tube to 
drive the two S2001A (6146B) amplifier tubes in the final 
stage. They operate in class AB1. The output signal is 
transmitted through a pi-network to the antenna. The 
impedance of the pi-network is 50 ohms. 


@ RECEIVER SECTION (Refer to Figure 13) 


The incoming signal from the antenna is fed through the 
antenna coil to the RF section, where it is one-stage 
amplified. The amplified signal is passed to the first receiver 
mixer for conversion to the first IF signal (8.895 to 8.295 
MHz). The first IF signal is mixed with the VFO output by 
the second receive mixer to generate the second IF signal. 
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The AGC voltage is extracted at the output of the second 
mixer. The signal passes to the NB board where it is 
amplified and passes through the blanking gate. The 
blanking gate is turned on, or open, when the noise blanker 
switch is turned to the OFF position. When the noise 
blanker switch is turned on, the gate opens and closes as 
controlled by the noise components separated from the sig- 
nal by the input filter of the noise blanker circuit. 


The signal then feeds through the crystal filter to be 
amplified:by the two-stage amplifier on the IF board and 
detected by the detector on the GENERATOR board. Here 
the RF signal is transformed to AF. 


The AF signal is amplified by the complimentary amplifier. 
The AF output impedance is 4 to 16 ohms. 


5.2 CARRIER BOARD (X50-0009-01) 


The Carrier Board produces a carrier signal during 
transmission and acts as the BFO for the ring detector 
during reception. The transistor Q1 comprises a Pierce B-E 
oscillator. The buffer amplifier, Q2, delivers a steady output 
signal. The oscillation frequency switching for a desired 
mode of operation is made by diode switchings, D1 through 
D4. Each diode forms the respective oscillator circuit when 
a forward voltage is applied across it to reduce its internal 
resistance. If the forward voltage is not applied, the diode 
resistance becomes so high in the resistance that it is 
isolated from the circuit. This disables the oscillation. 
The oscillation frequency is 3396.5 kHz for both USB 
transmit and receive modes, 3393.5 kHz for both LSB 
transmit and receive modes, 3394.3 kHz for CW receive 
mode, and 3395.0 kHz for CW transmit mode. 


CAR UNIT (X50-0009- 01) 
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Fig. 14 Carrier Board 


5.3 GENERATOR BOARD (X52-1090-00) 


The Generator Board, which is a heart of this SSB 
transceiver, produces a DSB (double side band) signal. The 
operation is as follows. 


The AF signal coming from the microphone is amplified — 


through Q3, Q6, and Q5. The amplified signal is applied to 
the ring modulator, comprised of four diodes, which 
produces a carrier-suppressed DSB signal. This DSB signal 
is amplified through the buffer amplifier, Q1 (FET), and is 
delivered to the succeed IF Board. The crystal filters 
contained in the IF Board, then, further suppresses the 
carrier and undesirable side band of the DSB signal to create 
a complete SSB signal. 

In the CW mode of operation, a DC voltage is applied ot the 
ring modulator to unbalance it to obtain the required carrier. 


The Generator Board, also, has a microphone compressor 


GENERATOR UNIT - 
(X52- 1090-00) 


¢ 3 


De,7:1S2see |-}—{ —+ 


circuit, which is activated by the PROCESSOR switch 
located on the front panel. The AF signal output of Q3 is 
further amplified through Q4, Q8, Q9, and Q10. The 
amplified signal is delivered to Q6 through the diode 
switching, which is activated by the PROCESSOR switch. 
Gain control is made in the manner that the output of Q10 is 
phase-inverted by Q11, is bridge-rectified by the four diodes, 
and is DC-amplified through the control amplifier, Q12, to 
produce a pinch-off voltage which controls the attenuator, 
Q7 (FET). The desired time constant is obtained at the 
Output of Q12. The actual microphone compression is 
around 20 db for 10 mV microphone input. The microphone 
gain can be set irrespective of the PROCESSOR switch as 
the MIC GAIN control is placed at the input end of Q6. 


In addition, the Generator Board has a transistor switching 
circuit which prevents the carrier from entering the receive 
ring detector and transmit ring modulator during 
transmission and reception, respectively. 


2 *1 Q1:3SK35 (GR), Q2.2SC460 (B) 


tae Q3.4:2SC1000(GR) 

ONO i Qs'6,9,10.2SC733(Y) 
Q7,8:2SK30(0) 
Q11,12:2SC945(R) 


Fig. 15 Generator Board 
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5.4 RF BOARD (X44-1200-00) 


The RF Board provides the most functions as compared with 
‘the other boards of the TS-520S. It consists mainly of a 
transmit system, a receive system, an ALC circuit, control 
circuits, and a local oscillator circuit. 


@ TRANSMIT SYSTEM 


The second IF signal from the IF Board passes through the 
bandpass filter and is frequency-converted to a desired RF 
signal in a given amateur band by the transmit second mixer, 
Q1. The RF signal, in turn, is amplified by the exciter, V1, to 
a level enough to excite the final power tube. 


NOTE: 


To the anode of V1 
(X44- 1190-00). 


is connected the Drive Coil Board 


eax | 


Pay ae Sar ee ee eee 


» 

C) 

re] 

x 
(X44-1180- 0011 bay 


00 


eet 
=| © L6-46 20; 
nL 6-h 
10P 
28 4 
' 
14 


R33 33K 


R53 100K 


® RECEIVE SYSTEM 


An amateur band signal coming into the ANT connector 
enters the ANT Coil Board (X44-1170-00) through the 8 
MHz IF trap coil. The signal, then, is stepped up by the 
frequency band coil and is applied to G2 of the receive first 
mixer, Q2, where it is converted to the receive first IF signal. 
The IF signal is fed through the bandpass filter to the IF 
Board. 


NOTE: 
The MIX Coil Board (X44-1180-00) connected to the drain 
of Q3 is also used with the Transmit System. 


3 RF UNIT (X44 -1200-00) 


R57 82k 


R73 2,.2M 


Fig. 16 RF Board 
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@ WWV RECEIVE CIRUIT 


The TS-520S has a converter circuit for specific use of 
receiving the WWV wave. The 15 MHz standard wave 
coming into the antenna passes through the diode switch 
interlocked with the BAND switch and is applied to T5 
where it is stepped up. The signal, then, is RF amplified 
through QO5 and is frequency-converted to the receive first IF 
signal by Q4. The IF signal is fed to the IF Board through the 
same bandpass filter as in the usual RF signal reception. 


@ ALC CIRCUIT 


The ALC (Automatic Level Control) Circuit, which uses a 
transistor, Q10 of rather high breakdown voltage, produces 
the ALC voltage when a current around 30uF flows to the 
grid of the final power tube. The ALC time constant is set 
“slow” in the SSB mode and “fast” in the CW and 
PROCESSOR-ON modes. 


®@ CONTROL CIRCUITS 


The RF Board has a transmit and receive bias control circuit. 
The transistor Q11 cuts off the transmit second mixer, Q1, 
when the TS-520S is DC-powered. 


® LOCAL OSCILLATOR CIRCUIT 


The Local Oscillator Circuit is a crystal-controlled oscillator 
which selects a crystal for each amateur frequency band. It 
serves as the second local oscillator in the transmit mode 
and as the first local oscillator in the receive mode. The 
crystals and oscillation coils are contained in the OSC Coil 
Board (X44-1160-00). Q6 is the oscillator diode and Q7 is 
the buffer amplifier. For receiving the WWV is used Q8 
which forms a nonadjusting oscillator circuit and feeds its 
output to Q4. Each local oscillator output is fed out through 
the buffer amplifier, Q9, to the DG-5 Digital Display (optio- 
nal). 


5.5 IF BOARD (X48-1060-01) 


The IF Board is important both for the transmit and receive 
operations. In the transmit mode of operation, the SSB 
crystal filter, XFl, suppresses the undesirable sideband and 
carrier of the DSB signal fed from the Generator Board to 
make a complete SSB signal. This SSB signal is amplified 
through G1 of the IF amplifier, Q1, which is also used for the 
reception and enters the transmit mixer, Q2. The local 
oscillator signal delivered from the VFO Board, on the other 
hand, passes through the lowpass filter around 7 MHz 
cut-off frequency, T10, T11, and T12, to G2 of Q2. The two 
signals, the SSB signal and local oscillator signal, are mixed 
by Q2, that is. the SSB signal is converted to the second IF 
signal. The second IF signal is delivered through the 
bandpass filter to the RF Board. 


NOTE: 

In transmission, the receive IF amplifier, Q3 and Q4, and the 
receive VFO mixer, Q9, are cut off by the negative voltage 
appearing at the RB terminal. 


On the other hand, in the receive mode of operation, the first 
IF signal delivered from the RF Board passes through the 
bandpass filter to the VFO mixer, Q9, which frequency- 
converts it to the second IF signal. This second IF signal 
enters through IFT the NB Board, the output of which comes 
through XF1 to the IF amplifier, Q1, which is also used for 
the transmission, as in the transmit state. In this stage and 
following two IF stages, Q3 and Q4, the IF signal is 
amplified and connected to the ring detector in the 
Generator Board. 


NOTE: 
In reception, the transmit VFO mixer, Q2, is cut off by the 
negative voltage appearing at the TBL terminal. Q5 and Q6 
form an AGC amplifier circuit. Q6 switches the AGC action 
to “slow”, “fast”, or “OFF” and serves for RF gain control. 


The SSB crystal filter has a diode switching at each of the 
input and output ends. If the CW crystal filter (YG-3395C, 
optional) is installed, the diode switching circuit can select 
one of the crystal filters with the MODE switch interlocked 
to it. 

Q7 and Q8 form an ALC meter circuit during transmission 
and function as S-meter circuit. 
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R41 VRI 


Q1,3,4:3SK35(GR), Q2:3SK35(Y) 
Q5,6:2SC733(Y),Q7:2SK19(GR) 
Qe: 2SA495(Y), Qo: 3SK41(L) 
D1,2:1S1007, D3,4; 181587, D5,6: iN6O 
D7,9,12 .1$1555, D11:WZ-090 
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Fig. 17 IF Board 


5.6 NB (NOISE BLANKER) BOARD 
(X54-1080-10) 


The NB Board may roughly be classified into two circuit 
systems: a sound signal system and a noise signal system. 
In the signal system, the signal from the VFO mixer on the IF 
Board passes through the bandpass filter comprised of three 
IFTs and is amplified through Q1. The signal, in turn, passes 
through the balanced blanking gate and is led to the NBO 
terminal. 

On the other hand, the noise signal is amplified through Q2, 
Q3, Q7, and Q4. The amplified signal passes through the 
noise rectifier circuit, comprised of D5 and D6, and is 
applied to the base of Q6. The AGC time constant circuit of 
Q6 is preset so that it may not respond to pulsed noises, but 
functions for short period, continuous signals like SSB. 
Therefore, Q3, Q7, and Q4 work at near the maximum gain 
when pulsed noise comes in and they are suppressed in the 
gain by the AGC voltage when continuous signal enters. 


If the NB switch is turned on, the emitter of Q5 is grounded. 
When pulsed noise comes in, Q5 is turned on, which 
grounds its collector. The blanking gating diode connected 
to the collector of Q5, then, is inverse-biased for a certain 
period of time determined by the time constant circuit 
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comprised of R3 and C7. This opens the signal line, thereby 
eliminating the noise. The audio signal from which the 
pulsed noise has been removed can be produced as if a clear 
signal is received. 


“es ome 
Q1:3SK22 (GR), Q2:2SK19(GR), Q3,4,7:2SC460(B) Ong 
Qs,6:2SC733(Y), D1~4:1S1587, Ds,6:1N60, D7: MV-13 SU eel 


Fig. 18 NB Board 


5.7 AF BOARD (X49-0008-01) 


The AF Board contains a complementary, OTL AF amplifier, 
a CW semi-break-in circuit, a CW sidetone oscillator for 
monitoring, and a detector for calibration. Q5 comprises a 
preamplifier for amplifying audio signal delivered from the 
ring detector. C15 and C18 in the preamplifier circuit cut 
out high frequencies. The amplified signal passes through 
the AF GAIN control, and is amplified through Q1 and Q2, 
and is further power-amplified through Q3 and Q4. 


NOTE: 
In tranmission, Q5 is cut off by the positive voltage 
appearing at the RL terminal. 


The sidetone oscillator, which is of a phase-shift type. 
oscillates a signal around 750 Hz. The oscillator works only 
when the MODE switch is set to the CW position and a key 
is plugged into the KEY jack and is closed. 


NOTE: 
1. If the DS-1A DC-DC Module is installed in the TS-520S 
for operation by DC power and when the H.SW switch 
is at the OFF position, the sidetone oscillator does not 
work. This is caused by the fact that turning the H.SW 
switch off makes the DC-DC converter oscillation stop, 
which does not supply the bias voltage to Q6 and the 
control voltage to the switching diode D3. 
2. VR2 is used-to preset the sidetone oscillator output 
level. 
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Fig. 19 AF Board 


5.8 VFO BOARD (X40-1070-01) 


The VFO Board produces a signal of variable frequency in 
the range from 5.5 MHz (at division 0’ on the Sub-dial) to 
4.9 MHz (at division 600"). The oscillator is of a modefied 
Clapp type using a FET. The buffer also uses another FET, 
which assures very stable oscillation. The buffer follows a 
harmonic filter and a Darlington output amplifier, Q3 and 
Q4, which also assures stable operation against load 
change. 

CAUTION: 

Do not change VFO Board mechanisms and circuits. 

If repairs are effected by anyone other than an authorized 
personnel, the performance warranty will become void. 


VFO UNIT (X40- 1070-01) 
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D1: SDI, De, 3. “INGO 


Fig. 20 VFO Board 


5.9 MARKER BOARD (X52-0005-01) 


The crystal-controlled oscillator, Q1, produces 100 kHz 
signal. The ceramic trimmer, TCI, connected to the collector 


' of Q1 is used to precisely adjust the oscillation frequency. 


The oscillation signal of Q1 is waveform-shaped by the 
diode D1 and precisely synchronizes to 25 kHz the free- 
running multivibrator, comprised of Q2 and Q3, which is 
oscillating around 25 kHz. The 25 kHz signal is phase- 
inverted by Q4 and can be fed out for use with an external 
equipment. 


MARKER UNIT (X52-0005-01) 


C7 33P 
“FO 
w 

R9 4.7K 


Q1,4:2SC373 or 25SC458(B), Q2,3: '28C373, | D1:1N60 
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Fig. 21 Marker Board 
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5.10 VOX BOARD (X54-0001-00) 


In the SSB mode of operation, the voice signal coming from 
the microphone amplifier (or the sidetone signal in CW) 
enters the MV terminal. The signal is amplified through Q3 
and is rectified by D6 to a DC voltage in proportion to the 
input level. When the DC voltage is applied to the base of 
Q4, this is turned on and lowers the base potential of Q6 
down. 


If Q4 is cut off with no input signal, the base and emitter of 
Q5 are at the same potential, thus turning Q5 off. Therefore, 
C10 is charged through D7 by the boltage preset with the 
delay control. If Q4 is turned on with the voice signal 
coming into the MV terminal, on the other hand, it also turns 
on Q5, through wich C10 discharges. 


NOTE: 
The hold time of the VOX is when the voice signal exists at 


the MV terminal. 


Transistors Q6 and Q7 form a Schmitt trigger circuit. When 
Q4 is in the “off” state, Q6 is in the “on” state and Q7 in the 
“off” state. When Q4 is in the “on” state, on the contrary, 
Q6 is in the “off” state and Q7 in the “on” state; in addition, 
Q8 also turns on, which activates the stand-by relay. 


The anti-VOX signal coming from the AF unit to the AV 
terminal is stepped up by T1 and is full-wave-rectified by D1 
to D4. The rectified voltage cuts Q1 off. This charges C5 
through R4 and at the same time, turns Q2 on. In turn, Q2 
grounds the base of Q4 to turn off, thereby stopping the 
VOX. 


Qi~4,6,7:2SC373 
Qs,8.2SA562(Y) 
Di~4,6~8.1N60 
Ds,9:1S1555 


Fig. 22 VOX Board 
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5.11 FIXED CHANNEL-AVR BOARD 
(X43-1100-00) 


This board consists of a fixed channel crystal-controlled 
oscillator, a 9V AVR (automatic voltage regulator), and a 
—6V DC-DC converter. The crystal-controlled oscillator, 
comprised of Q1, is of a Pierce C-B type. Q2 and Q3 forma 
Darlington buffer amplifier, which feeds the oscillation signal 
out. TC1 through TC4 are trimmers for precisely adjusting 
the oscillation frequency. 


The 9V AVR supplies with 9V DC the main oscillator circuits 
and control circuits in the TS-520S. The transistor 04 
controls the current Q5 and Q6 magnify an error voltage. 
Q7 compensates the temperature characteristic of Q6. D3, 
a zener diode, gives a reference voltage. 


In the —6V DC-DC converter, Q8 and T1 form a back 
coupling oscillator which produces a signal around 400 Hz. 
The signal is rectified by D4 through D7 to a —6V DC, 
which is stabilized by the zener diode D8. 


FIX CH AVR UNIT (X43- 1100-00) 
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Q1~3°2SC460(B),Q4:2SA606(L) 
Q5~7:2SC372,Qe8.2SC735(Y) 
D1,2:1N60, D3,8:WZ- 061,04~7:1S1555 


Fig. 23 Fixed Channel and AVR Board 


5.12 RECTIFIER BOARD (X43-1090-02) 5.14 INDICATOR BOARD (X54-1120-00) 


This board has all the rectifiers used with the TS-520S. The This board has light-emitting diodes “VFO”, “FIX’, and 
800V high voltage is obtained by a voltage doubler rectifier, “RIT” located above the Sub-dial scale. Each diode 
the 300V, 210V, and C-voltage by a half-wave rectifier, and indicates the turn-on states of the respective functional 
the 14V voltage by a bridge rectifier. boards. 

RECTIFIER UNIT INDICATOR UAT, 

(X43-1090-02) oa ees 

fra a7oK R3470K | [ Os E50 AFIX 


Di~3-SEL-103W 


Fig. 26 Indicator Board 


Di~e: VO8U 
D7: VO6E 
De~11: VO3C 


Fig. 24 Rectifier Board 


5.13 HV BOARD (X43-1110-00) 5.15 FINAL POWER AMPLIFIER BOARD 
(X56-1200-00) 

The HV (High Voltage) Board has a voltage divider providing 

a voltage used to indicate the anode voltage of the final This board contains all final power amplifier circuits except 

power tubes, a voltage divider providing a screen grid the pi output tank, which is placed at the power output end. 


voltage of final power tubes in tuning the TS-520S. 
onv [cy j0or “Seeptatrey: hemor cast 


HV UNIT 
(X43 -1110-00) 


Fig. 25 HV Board 


FINAL UNIT 
(X56- 1200-00) 


Fig. 27 Final Power Amplifier Board 
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DANGEROUS HIGH VOLTAGES ARE PRESENT WITHIN THE CASE OF THE TS-520S WHEN THE 


TRANSCEIVER IS TURNED ON. 


EXERCISE EXTREME CAUTION TO AVOID ELECTRIC SHOCK. 


6.1 GENERAL INFORMATION 


The TS-520S has been factory sligned and tested to 
specifications before delivery to the customer. Under 
normal circumstances the transceiver will be properly 
adjusted to operate in accordance with these operating 
instructions. In fact, the equipment owner can void the 
transceiver’s warranty by attempting service or alignment 
without permission from the factory. 


When operated properly, the transceiver can give years of 
service without requiring realignment. The information in 
this section fives some general service procedures which 
can be accomplished without sophisticated test equipment. 


@ REMOVING THE CABINET (See Figure 28) 


Figure 28 shows how to remove the TS-520S's cabinet. 
Remove the eight top cover screws and the nine bottom 
cover screws and lift away the panels. The speaker leads 
will still be attached to the chassis so be careful when 
removing the top cover. The leads can be unplugged, if 
necessary. 


@ SERVICE POSITION (See Figure 29) 
The TS-520S should be placed on its side, with the final 


Fig. 28 Removing the TS-520S’s Case 


34 


section up, for any alignment or service. This position 
permits adequate ventilation for the final tubes as well as 
easy accessibility to the modules. Most of the described 
adjustments can be made without removing the boards from 
the transceiver. 


6.2 ACCESSORIES 


CAUTION: —————___ 
BE SURE THE TRANSCEIVER IS UNPLUGGED AND 
TURNED OFF BEFORE REMOVING THE CASE. 


B INSTALLING THE CW FILTER (See Figure 30) 


Remove the top and bottom covers from the transceiver (be 
careful of the speaker leads). Locate the IF board (it holds 
the SSB crystal filter) and move the brown wire from the 
SSB terminal to the CW terminal, as shown in Figure 30. 


Remove the three screws securing the VR mounting 
hardware on the side panel and tilt the board down about 90 
degrees from its normal position. Screw the filter onto the 
board with the provided nut and solder the filter's pins to the 
board. Be careful to use a low power soldering iron for only 
a short time. Too much heat will damage the crystal filter! 


Fig. 29 Service Position for the TS-520S 


Rear panel of TS-520S 


Patch plate 


Install the 

filter here. 

Move the brown leed from 
the SSB terminal to the 
CW terminal. 


YG-3395C 


Fina! box 


Fig. 30 Installing the Accessory CW Filter 


DC-DC 
terminal board 


Reconnect the VR mounting hardware and replace the 
covers. If the speaker lead was disconnected, be sure to 
reattach that also. 


B® INSTALLING THE DC-DC CONVERTER (DS-1A) 


1. Remove the patch plate located on the rear panel of Fig. 31 Installing the Accessory DC-DC Converter 
TS-520S. 

2. Secure the DC-DC unit to the rear panel using the four 
tapping screws supplied with the unit. 

3. Select the correct color coded lead from the DC-DC unit 
making sure that the color code corresponds to that of 
the lead connected to the DC-DC terminal board 
adjacent to the power transformer. 


Solder the lead onto the terminal board. Ret 
——— input 


REMOTE 


Stand by 
input 
® REMOTE CONNECTIONS 
Figure 32 shows the REMOTE connector. This 8-pin plug 0.01 
can be used for attaching linear amplifiers, or other external i 
accessories to the transceiver. 
: ALC input 
To an external speaker The view seen from 


(8) the rear panel 


_ Fig. 32 REMOTE Connector 
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@ EXTENSION FEET 


The TS-520S is provided with two extra feet which can be 
used to raise the front panel of the transceiver. In some 
operating positions the tilt makes it easier to read the dial 
and meter. Figure 33 shows how to install the feet. 
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@ TRANSVERTER (TV-502) 


To connect the transverter to TS-520S, proceed as follows: 

1. Check that the power to the transverter and TS-520S is 
OFF 

2. Connect the cable supplied with the transverter to the X 
VERTER connector of TS-520S and the CONTROL 
connector of the transverter (2 m CONTROL connector 
for TV-502). 

3. Connect the supplied pin-cords to the X VERTER OUT 
jack of TS-520S and the TX IN jack of the transverter (2 
m TX IN jack for TV-502). 

4. Connect the supplied earth cable between the GND 
terminals of TS-520S and the Transverter. This 
connection is necessary because it prevents electrical 
shocks and provides stabilized operation. 

5. Turn on the transverter switch on the rear panel of 
TS-520S. The SG switch may be left in the ON 
position. Changeover between HF and VHF is 
automatically accomplished by the POWER switch of 
the transverter. Be sure to turn off the transverter 
switch when the transverter is not connected. TS-520S 
requires no modification for transverter operation. 

6. Connect the antenna to the ANT terminal on the rear of 


Fig. 33 Attaching the Extension Feet the transverter (144 MHz for TV-502). 


7. Check to see that the POWER switch and the standby 
switch of TS-520S are set to OFF and REC 
respectively. Also, check that the POWER switch of the 
transverter is set to OFF. Then connect the power cords 
to AC outlet (or DC power source for DC operation). 


TS-520S 


cy © 
©@ © 


X VERTER 
og 9) 
pap? 2 


[’ 


SSS SESE |f | SS SRS oe 


2m Antenna 


X VERTER 
OUT X VERTER 


Fig. 34 Connecting of Accessory Transverter 


@ CONNECTION OF VFO-520S 


The VFO-520S is developed for further enhancing the 
capabilities of your TS-520S. Figure 35 shows a connection 
of the VFO-520S to the TS-520S. Keep the 9-pin MT plug 
put in the EXT VFO connector on the TS-520S until the 
VFO-520S is connected to it. The VFO interconnecting 
cable is supplied as an accessory with the VFO-520S. 


Only by controlling the FUNCTION switch on the VFO-520S 
‘you can enjoy highly advanced and comprehensive 
operations as if you use two transmitters and receivers 
each. 7 


VFO-520S 


Ee 


4 To calibrate your TS-520S VFO output frequency with the 


VFO-520S output frequency, proceed as follows: 
1. The FUNCTION switch on the TS-520S may be at any 
position. 
2. Set the TS-520S in the receive mode of operation. 
3. Set the FUNCTION switch to the CAL-RMT position. 
4. Tune the TS-520S VFO output frequency and the 
VFO-520S output frequency until a zero beat is heard 
when two frequencies coincide with each other. 
For more detailed information of the VFO-520S, read the 
“OPERATING MANUAL FOR VFO-520S”. 


TS-520S 


Fig. 35 Connecting of Accessory Remote VFO 


@ CONNECTION OF DG-5 DIGITAL DISPLAY 


Your TS-520S can connect the DG-5 by plugging the signal 
cable and power cable only as illustrated in Figure 36. 
Notice that the connectors on the two units are different in 
the arrangement. Be careful of inserting each pin 
plug-equipped coaxial cable of the same color into the 
connector jacks of the same reference. Now, turn on the 
POWER switch on the TS-520S, which will allow the DG-5 
to run. The DG-5 is capable of reading the TS-520S 
operating frequencies as precise as an order of 100 Hz. For 
more detailed information, read the “OPERATING MANUAL 
FOR DG-5 DIGITAL DISPLAY”. 


Fig. 36 Connecting of Accessory Digital Display 
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CAUTION: 
The Antenna cores are fragile. Be careful not to break them 


during alignment. 


@ FIXED CHANNEL CRYSTAL INSTALLATION 


Section 4.15 describes fixed frequency operation with the 
TS-520S. To install the accessory crystals, remove the 
transceivers top cover and locate the FIXED CHANNEL-AVR 


board directly behind the VFO. OSC COIL UNIT 


MIX COIL UNIT 
Insert the crystal in the desired channel position (the 
positions are labeled on top of the VFO case) and use the 
appropriate trimmer (TC1 through TC4) to net the crystal. 
The CAL-FIX feature of the TS-520S can be used to net the 
crystals as described in Section 4.4. 


ANT COIL UNIT 


DRIVE COIL UNIT 


6.3 RECEIVER RF SECTION ALIGNMENT Take 
.5 MHz 

5 7 MHz 
The stand-by switch of the transceiver should be in the REC 14 MHz 


position during all of the receiver adjustments. Connect the 
transceiver to a 50 ohm dummy load. 


Turn the FUNCTION switch to CAL-25 kHz and use the 
output of the calibrator circuit to adjust the coils. Set the 
DRIVE control to the 12 o’clock position (the white line 
pointing towards the top of the transceiver). The coils can 
be aligned from the bottom of the transceiver without 
removing the boards. 


Set the BAND switch to the correct band and tune the VFO 
to the frequency shown in the table below to receive the ca- 
librator signal. Use the test rod included in the accessory 
bag to tune the antenna and mixer coils for a maximum 
S-meter reading. Figure 37 shows the location of the coils. 
Adjust the coils for each band as described below. When 
you finish, turn the calibrator off. Adjust only the antenna 
and mixer coils for a maximum S-meter reading. 
Adjustment of the heterodyne oscillator coils is described in 
the next paragraph and adjustment of the drive coils is 
described in Section 6.7. 


PT Ha 


14.0 MHz 14.175 MHz 
7.0 MHz 7.150 MHz 
3.5 MHz 3.750 MHz 


ANTENNA*, MIXER*, and DRIVE Coil Alignment 
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28 MHz 


Fig. 37 RF Section Coil Diagram 


® HETERODYNE CRYSTAL OSCILLATOR 


Adjust the heterodyne crystal oscillator’s coils by switching 
the BAND switch to each band.and tuning the appropriate 
coil (see Figure 37) as described below. 


Turn the core of the coil clockwise until the crystal stops 
oscillating. You should be able to hear the point where this 
happens. From the point where the crystal stops oscillating, 
turn the core about one revolution back so that the crystal is 
again oscillating. If the core is left too near the threshold the 
oscillation may be unstable. Repeat the procedure for each 
band. For the 28 MHz band only the 28.5 MHz sub-band 
needs to be tuned. Tune the 1.8 MHz coil first and then tune 
the remaining coils (3.5, 7.0, 14.0, 21.0, and 28.5) in order. 


WWwWV 23.895 MHz 


Fo a OO 


28.5 MHz 37.395 MHz 
29.1 MHz 37.995 MHz 


@ WWV ALIGNMENT 


‘Turn the BAND switch to WWYV and tune the sub-dial to 
zero to receive the calibrator signal. Tune T4 and T5 on the 
RF board for a maximum S-meter reading. T3 is the WWV 
oscillator coil. Tune it for a maximum S-meter reading and 
then turn 1/4 turn counter-clockwise. The oscillator 
frequency is 23.895 MHz. 


CAUTION: 
_ Do not attempt to tune coils T1 and T2. 


6.4 NOISE BLANKER BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the DRIVE 
control for a maximum S-meter reading. Align coils T1 
through T5 (on X54-1080-10) for a maximum S-meter 
reading. 


Attach a 10V DC meter between the collector of Q6 


(2SC733) and the chassis and tune coils T6 and T7 for a mi- 
nimum voltage reading on the volt meter. 


6.5 IF BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the DRIVE 


control for a maximum S-meter reading. Adjust T2, T5, T6, 


and T9 (on X48-1060-01) for a maximum S-meter reading. 


CAUTION: 
Do not adjust T1, T3, T4, T8, T10, T11, T12 or T13. 


@ S-METER ZERO 


If the S-meter requires recalibration, set the BAND switch to 
14 MHz, turn the noise blanker off, and turn the RF GAIN 
control fully clockwise. With no antenna connected, set the 
zero adjust potentiometer, VR1 on the IF board, for a reading 
of zero on the S-meter. 


@ S-METER SENSITIVITY ADJUST 


Apply a 14.175 MHz signal from an RF generator, accu- 
rately calibrated to produce a 50uV signal, at the antenna 
connector. Peak the S-meter for a maximum reading by tu- 
ning in the signal with the main tuning knob and by 
adjusting the DRIVE control. Then adjust the sensitivity 
potentiometer, VR2, for an S-meter reading of S9. 


6.6 FIXED CHANNEL-AVR BOARD 
ALIGNMENT 


@ AVR CIRCUIT 


Connect a 15V DC voltmeter between the 9 terminal (on 
X43-1100-00) and the chassis. Adjust VR1 for a 9 volt 
reading. 


@ RIT ZERO 


When the RIT circuit is turned on, and the RIT control is set 
to zero, the receive frequency should be exactly the same as 
the transmit frequency. If the frequency is not the same, use 
the RIT zero control, VR2 to adjust it. 


To zero the RIT, turn on the calibrator and tune the VFO for 
about a 1000 Hz calibrator tone. Turn the RIT control to 
zero. Turn on the RIT switch and adjust VR2 for the same 
1000 Hz tone. Push the RIT switch on and off to be sure the 
tones are identical. 


@ AGC BIAS 


Connect a 5V DC voltmeter between terminal RF1 and the 
chassis. Adjust VR3 for a meter reading of 3.3 volts. 
This adjustment may affect the S-meter readings so the 
meter will have to be recalibrated. 


6.7 DRIVE COIL ALIGNMENT 


Slide the back panel SG switch off (down), center the DRIVE 
control, and turn the METER switch to ALC. Be certain to 
connect a 50 ohm dummy load to the antenna connector. 
Turn the MODE switch to TUN or CW and flip the stand-by 
switch to SEND. Align the DRIVE coils (on X44- 1190-00 in 
the RF section) at the frequencies and in the sequence 
shown in Section 6.3. Tune the coils for a maximum ALC 
reading. Slide the SG switch on. 


6.8 CARRIER BALANCE ADJUSTMENT 


Tune the TS-520S into a 50 ohm dummy load for operation 
at 14.175 MHz. Turn the MODE switch to LSB, set the 
METER switch to RF, and turn the RF VOLT control to its 
maximum level. If the ring modulator is out of balance, the 
meter will show output when the stand-by switch is set to 
SEND. 


To balance the carrier, alternately adjust TC1 and VR2 on 
the GENERATOR board for a minimum RF meter reading. 
Switch back and forth between LSB and USB to minimize 
both readings. 
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6.9 TRANSMITTER NEUTRALIZATION 


The TS-520S requires neutralization every time either of the 
final tubes is changed. 


Tune up the TS-520S into a 50 ohm dummy load at 28.5 
MHz for CW operation as descrived in Section 4. Set the 
SG switch to off (down) and place a sensitive RF voltmeter 
across the dummy load. Flip the stand-by switch to SEND 
and adjust TC1 (reached through the adjustment hole in the 
top of the final section) for a minimum reading on the 
voltmeter. After the final section is neutralized, flip the 
stand-by switch to REC and slide the SG switch on. 


A good receiver tuned to 28.5 MHz, works very well for 
neutralizing if an RF voltmeter is not available. Instead of 
tuning for a minimum voltage, tune for a minimum S-meter 
reading. 

CAUTION: 

Neutralization of the final section should be carried out with 
the chassis shield in place. Dangerous high voltages are 
present in the final section when the transceiver is turned 
on. Use an insulated tool to make this adjustment. 


6.10 VFO CALIBRATION 


The VFO should be calibrated with the dial scale. However 
if for some reason the VFO is too far off calibration for proper 
adjustment, there is an internal VFO adjustment. 


Remove the TS-520S's case and locate TC1 on the VFO 
section. Turn the FUNCTION switch to CAL-25 kHz and 
tune the main tuning knob so that the dial pointer points to 
an even 25 kHz frequency. Adjust TC1 to zero beat the ca- 
librator frequency. 


6.11 CRYSTAL CALIBRATOR ALIGNMENT 


The crystal calibrator is factory aligned and should need no 
further adjustment. If it should drift out of calibration, find 
TC1 on the MARKER board. Tune the receiver to WWV at 
15 MHz and turn on the calibrator by switching the 
FUNCTION switch to CAL-25 kHz. Adjust TC1 until the ca- 
librator signal is zero beat with WWV. 


6.12 REPLACING THE FUSE 


When the fuse blows, there is some cause. Be sure to find 
the cause before attempting operation. Use a 6 amp fuse 
for 120V AC operation, and a 4 amp fuse for 220V AC 
operation. Under no circumstances use a higher amperage 
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fuse than those specified. Extensive damage can be 
caused. Also, the warranty can be voided if an improper 
fuse is used. 


6.13 CLEANING 


The knobs, front panel and cabinet of the TS-520S are likely 
to become soiled after extended use. The knobs should be 
removed from the transceiver and cleaned with a neutral 
soap and warm water. Use a neutral soap (not harsh 
chemicals) and a damp cloth to clean the cabinet and front 
panel. 


Use an air blower or a soft bush to keep the interior clean 
and dust free. 


6.14 REPLACEMENT PARTS 


@ TUBES AND TRANSISTORS 


Operation of the TS-520S without proper tuning. or 
operation of the transceiver with a high voltage in excess of 
1000 volts. will significantly reduce the life of the final 
amplifier tubes. A bad tube or tubes should be replaced 
with S2001A (6146B) tubes. Matched tubes are not requi- 
red, however neutralization is required with new tubes. The 
driver is a 12BY7A. 


The transistors in the TS-520S can easily be damaged by 
being shorted or shocked by metallic tools. Be very careful 
during service operations, and when possible, use insulated 
tools. 


@ SERVICE PARTS 


Be sure to use replacement parts of equal or better ratings 
when servicing the transceiver. 


When ordering replacement or spare parts for your 
equipment, be sure to specify the following information: 


Model number and serial number of the equipment 
— Schematic number of the part — and the board 
number on which the part is located. 


Should it ever be necessary to return the equipment for 
repair be sure to pack it very carefully and include a full 
description of the problems involved. 
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general by improper operation or connection of the 
transceiver, not by defective components. There is a sepa- 
rate service manual for repair of the TS-520S. 


7.1 GENERAL INFORMATION 


The problems described in this table are failures caused in 


7.2 TRANSMITTER AND RECEIVER CIRCUITS 


CAUSE REMEDY 


. Bad power cable or connections. . Chagk cables and connections. 
Blown power supply fuse. Replace the fuse. 


SYMPTOMS 


Pilot lights do not light and there is no 
receiver noise when the POWER switch 
is turned on. 


. Wrong polarity connection for DC 3. Check for a negative ground power 


operation. 


Frequency difference between transmit . 9V DC supply not adjusted. 


connection. 


. See Section 6.6. (page 39) 
. Check the 9 volt supply. 


. Short circuit in 9 volt power supply or 
line. 

. Improper battery voltage in mobile or 
portable operation. 


VFO (or FIX) indicator does not light. 3 1. Rear panel VFO plug not inserted. 1. Insert the jumpered plug. 

The relays operate with the stand-by 1. Improper microphone connection. 1. Require the microphone connector. 
switch in the REC position. 

Signal reports of off frequency operation 1. Calibrator requires alignment. 1. See Section 6.11. (page 40) 


even though the dial scale is calibrated. 
et SYNIOMS er 4 Ms eae dea CAUSE furs inti REMEDY 


Accessory Lee Ee aed filter is installed but Wire on IF board not moved to CW. See Section 6.2. (page 34) 
selectivity and intelligibility are poor. 3 Bad CW filter. x Replace the CW filter. 
An antenna is connected but no signals 1. Inoperative VFO or FC oscillator. 1. Insert the shunt plug into back panel. 


are heard. 2. Microphone PTT switch (or stand-by 2. Release the PTT switch. 
switch) is in the transmit position. 


An antenna is connected and the calibrator 1. Bad T/R relay. 1. Replace the relay. 
signal is received, but no signals are heard. 


One or more bands are operating but 1. The heterodyne oscillator is not 1. See Section 6.3. (page 38) 
some are not. operating on the defective band. 
2. The antenna coil of the defective band 
requires alignment. 


and receive. 


FMing on sideband operation. . Check battery or alternator voltage. 


7.3 RECEIVER SECTION 


2. See Section 6.3. (page 38) 


1. Balanced detector is out of adjustment. 1. See Section 6.8. (page 39) 

2. See Section 6.5. (page 39) 

3. Use a step-up transformer to raise 
the line voltage. 


1. See Section 6.5. (page 39) 
2. Open RF GAIN control. 


S-meter deflects without a received 
signal. 2. IF board is out of adjustment. 


3. Low AC line voltage. 


S-meter reads too high or too low. 1. IF board is out of adjustment. 
2. RF gain control closed causing low 


sensitivity. 
Lack of sensitivity on one or more bands. Ut 


The RIT control is at zero with the RIT 1. The RIT control is out of adjustment. Uc 
circuit on, but the receive and transmit 
frequencies are different. 


Sta Section 6.3. (page 38) 


Receiver section requires realignment. i} 
See Section 6.6. (page 39) 


RIT circuit off. . Push RIT button. 


MODE switch is set to wrong ile 
sideband. 


RIT control inoperative. Ae 


Turn MODE switch to correct 


SSB signal unintelligible. le 
sideband. 
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7.4 TRANSMITTER SECTION | 


REMEDY 


1. Check the HV power supply. 


1. No high voltage (+ 800V) on the 


final tubes. 
2. Bad final tubes. 2. Replace the tubes. 


3. SG switch is turned off. 3. Slide the switch up. 
ALC meter does not deflect and there 


1. Too little MIC gain. 1. Increase the MIC GAIN control. 
is Output. 


The TS-5208S will not operate on SSB. 1. Open microphone plug or bad 1. Check the microphone. 
microphone. 

2. Too little microphone gain. 

3. Defective microphone amplifier on the 
GENERATOR board. 


| There is output, but the RF meter shows 1. RF VOLT contro! not adjusted 1. Adjust control for 2/3 scale reading . 
no output. correctly at full output. 


ALC meter deflects with no output 
(no plate current). 


2. Increase the MIC control. 
3. Repair the circuit. 


RF meter deflects too far. 1. RF VOLT control not adjusted 1. Adjust control for 2/3 scale reading 
correctly. at full output. 
VOX does not operate. 1. VOX GAIN control is closed. 1. See Section 4.12. (page 22) 
2. VOX switch is OFF. 2. Turn the switch on. 


VOX trips with AF sound from the 1. ANTI VOX control requires 1. See Section 4.12. (page 22) : 
speaker. adjustment. 

VOX circuit releases between words 1. VOX time hold control requires 1. See Section 4.12. (page 22) 

or holds too long. adjustment. 


Excessive plate current. 1. Detuned final section. 1. See Section 6.9. (page 40) 
2. Low negative power supply voltage. 2. Check the power supply output. 
3. Idling current requires adjustment. 3. See Section 4.11. (page 20) 


Plate current is too high or too low for 1. Carrier requires adjustment. 1. Adjust CAR control. 
CW. 
7 


Low drive on one or more bands but not . Transmitter section requires 1. See Section 6.7. (page 39) 


on all bands. alignment. 
Broad DRIVE tuning on one or more 
bands. 


No drive or intermittent drive on one | 1 Heterodyne oscillator requires ‘ Z 

or more bands. adjustment. a 
Low drive and broad DRIVE tuning on 1. Bad driver tube. 1. Replace the tube. s 
all bands. ; 


Signal reports of carrier. 1. Carrier requires balancing. 1. See Section 6.8. (page 39) 
Signal reports of distortion. 1. Too much microphone gain. 1. Reduce MIC control. 


Plate current is too low. 1. Bad final tubes. 1. Replace the tubes. 


Tuning becomes very broad. 
Idling current increases. 


1. See Section 6.3. (page 38) 


Every time either of the final tubes . See Section 6.9. (page 40) 


is replaced, the TS-520S requires 
neutralization. 
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BOTTOM VIEW OF THE TS-520S (FIGURE 39) 


DDEOD- CUD DED“ cOA NED HcLEEA D+ CN ERD CELSO D—CENOSD+COO ERD ~ CONE ED~GENOP-CRROED-cODUDD CUTE EDaOORE DC OOEOD~COULED-GRUED D+ GE ESRD HCHO SRD eR RDD-GOURAD-C RONDO -CODSP>-CUEOED-EROE DCE ERI D-CERELD-CRUEED=CUEDED= CDE SD-GOEERD~CURDED-CUDGED-CEEEOD-CRREDD-CUDEDD-CREEDP~COEERD~ COE EPD~ CUED D~cHESSP~ Ott E DD ~cON DD Hans: 


SITE DST ba 


PULLS) 9 


DRIVE COIL UNIT 
(X44-1190-00) 


ANT COIL UNIT FINAL UNIT 
(X44-1170-00) (X56-1200-00) 


MIX COIL UNIT 
(X44-1180-00) 


OSC COIL UNIT 
(X44-1160-00) 


FAN 


RECTIFIER UNIT 
(X43-1090-02) 


GENERATOR UNIT 
(X52-1090-00) 


POWER TRANSFORMER 


HV (High Voltage) UNIT 
(X43-1110-00) 


C19, 20 


VR2 


AF UNIT 
(X49-0008-01) 


C15, 16 


CARRIER UNIT 
(X50-0009-01) 


CHOKE COIL 


RELAY (RL2) 


SECTION 1. 


1.1 
1.2 


SECTION 2. 


2A 
2.2 
2.3 


SECTION 3. 


3.1 
3.2 
3.3 


SECTION 4. 


4.1 
4.2 
4.3 
4.4 
4.5 
46 
4.7 
48 
4.9 
4.10 
4.11 
4.12 
4.13 
4.14 
4.15 
4.16 
4.17 
4.18 
4.19 
4.20 
4.21 


SECTION 5. 


5.1 
5.2 
5.3 
5.4 
5.5 
5.6 
5:7 
5.8 
5.9 
5.10 
O41 
5.12 
5.13 
5.14 
6.15 


CONTENTS 


TS-520S SPECIFICATIONSG............... 3 
INTRODUCTION ................0....0.00008 q 
KENWOOD TS-520S 

Requirements for Operation 

INSTALLATION .................0.0.0ccee 6 
Unpacking 

Operating Location 

Cabling 

OPERATING CONTROLG ................. 9 
Front Panel Controls 

Side Panel Controls 

Rear Panel Controls 

OPERATING INSTRUCTIONG.......... 17 
Preliminary Procedure 

Receiver Tuning 

Reading the Operating Frequency 

Calibration 

WWYV Reception 

RF Gain 

Noise Blanker 

AGC (Automatic Gain Control) 

RIT (Receiver Incremental Tuning) 

RF ATT 

Transmitter Tuning 

SSB Operation 

CW Operation 

Operation with a Linear Amplifier 

Fixed Frequency Operation 

Internal Cross Channel Operation 

Mobile Operation 

DX Operation (Use of Processor Pull on) 
SSTV Operation 

Operation with a Phone Patch 

Novice Operation 

CIRCUIT DESCRIPTION .................. 26 
General Description 

Carrier Board 

Generator Board 

RF Board 

IF Board 

NB (Noise Blanker) Board 

AF Board 

VFO Board 

Marker Board 

VOX Board 

Fixed Channel-AVR Board 

Rectifier Board 

HV Board 

Indicator Board 

Final Power Amplifier Board 


SECTION 6. MAINTENANCE AND 


PLLTGIN MEIN Tiree eerie oc seceaeenon ce orecs 34 

6.1 General Information 

6.2 Accessories 

6.3. Receiver RF Section Alignment 

6.4 Noise Blanker Board Alignment 

6.5 IF Board Alignment 

6.6 Fixed Channel-AVR Board Alignment 

6.7. Drive Coil Alignment 

6.8 Carrier Balance Adjustment 

6.9 Transmitter Neutralization 

6.10 VFO Calibration 

6.11 Crystal Calibrator Alignment 

6.12 Replacing the Fuse 

6.13 Cleaning 

6.14 Replacement Parts 
SECTION 7. TROUBLESHOOTING. ....................... 41 

7.1. General Information 

7.2 Transmitter and Receiver Circuits 

7.3. Receiver Section 

7.4 Transmitter Section 
TS-520S SCHEMATIC irc ceeececcsec es vancasscss-ssondedetosess 43 
TOP VIEW. OF THE TS-520S .......:...c.cc00cccpsscccescoeees 44 
BOTTOM VIEW OF THE TS-520S .......................... 44 


Pie ag. 8) dee CORRE CONDI ODN NODC OPED aE NOD CHRIRD- ONDE DO-cONEDO—CUDERD-cbObsD~chONd>-cObbOD-cnanaD Beans nadncnnaenaaae teeter tage et ener cea Nich cates na tae 


ghd-enente-«! 


GENERAL 
FREQUENCY RANGE 


DIMENSIONS 
WEDGE T Perey nice, A. Soars eer tia Te haath ing RG 


TRANSMITTER 
RF INPUT POWER 


CARRIER SUPPRESSION 
SIDEBAND SUPPRESSION 
SUPRIOUS RADIATION ......................5. 7 
MICROPHONE 
AF RESPONSE 


RECEIVER 
BSLUEST RURLIA A ect, bead ee eee 
SELECTIVITY 


IMAGE RATIO 
IF REJECTION 
AF OUTPUT POWER 
AF OUTPUT IMPEDANCE 


TS-520S SPECIFICATIONS 


U0GRD~000900-000200-000600>080800= 000000 +c 8808D~000000-e00000-eRNEED-C00NND-cORdRD-CRNRED=C0OEND-CONON>—GRRERD- CODER D- OCR ORD=OONERD-COGRED CORO D~ODNEED-~ CORDED -ORAED = CODDOD-CRDDDD-CRNDD CO RORD. 088000 + CPOUDD= COANE D-CEREDD-CBOUDD=CEREDD~CORLED+ CO08P-0RRIO CORO r—aOdND- COND 0000 Nr-sbADD ~opRaED ans: 


160 meterband — 1.80to 2.00 MHz 
80 meterband — 3.50to 4.00 MHz 
40 meterband — 7.00to 7.30 MHz 


14.00 to 14.35 MHz 
21.00 to 21.45 MHz 
— 28.00 to 28.50 MHz (A) 
28.50 to 29.10 MHz (B) 
— 29.10 to 29.70 MHz (C) 


20 meter band 
15 meter band 
10 meter band 


Wwwv — 15.0 MHz (receive only) 
SSB (USB, LSB) or CW 
50 ~ 75 ohms 


Within 100 Hz during any 30 minute period after warmup 
Within +1 kHz during the first hour after 1 minute of warmup 


Tubes 7 

Transistors 52 
FETs 19 
Diodes 101 


hia 120/220V AC, 50/60 Hz operation 13.8V DC operation 
Retewe 45 watts (heaters on) 5A (heaters on) 
26 watts (heaters off) 


0.6A (heaters off) 


280 watts (maximum) 15A (maximum) 


333 (13.2”) wide x 153 (5.9") high x 335 (13.2") deep 
16 kg (37.4 Ibs) 


120/220V AC, 50/60 Hz operation 13.8V DC operation 
200 watts PEP for SSB operation 120 watts PEP for SSB operation 
160 watts DC for CW operation $0 watts DC for CW operation 


Better than 40 db 

Better than 50 db 

Better than 40 db 

High impedance microphone (50k ohms) 
400 to 2,600 Hz, within — 6 db 


0.25uV S-+N/N 10 db or more 


SSB — 2.4kHz( —6 db) 
— 4.4 kHz (—60 db) 
Cw  — 0O.5kHz( —6 db) 


1.5 kHz (— 60 db) 
* (with optional CW filter installed) 


Better than 50 db 

Better than 50 db 

1 Watt (8 ohms load, with less than 10% distortion) 
4 to 16 ohms 
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1-1 KENWOOD TS-520S 


. The TS-520S is a highly sophisticated solid state amateur 
radio transceiver employing only three vacuum tubes. 
Operatiing on all amateur bands between 1.8 and 29.7 
MHz, this unit is constructed modularly. All major electronic 
circuits are wired on easily removed or installed circuit 
boards. The TS-520S includes many built-in features 
usually found as extras on other transceivers. Included in 
the equipment are a VOX circuit, a 25 kHz crystal calibrator, 
an RIT circuit, a RF attenuator, and an effective noise blan- 
ker. The TS-520S also includes automatic gain control 
(AGC), automatic level control (ALC), provisions for break-in 
CW with sidetone, a speech processor, and built-in power 
supplies. 

The TS-520S also can connect a Digital Display, Model 
DG-5, (optional). The DG-5 is useful for reading the 
TS-520S operating frequency as precise as an order of 100 
Hz. 

Designed for operation on SSB or CW, the TS-520S delivers 
more than 200 watts PEP input. The low power consump- 
tion of the TS-520S. resulting from its solid state design, 
makes the transceiver ideal for portable and mobile opera- 
tion. Any complicated electronic equipment will be dama- 
ged if operated incorrectly, and this transceiver is no excep- 
tion. Please read all of the operating instructions before put- 
ting the TS-520S on the air. 


1.2 REQUIREMENTS FOR OPERATION 


@ AC OPERATION 


The TS-520S requires no external power supply for opera- 
tion. For fixed station operation, the TS-520S operates from 
any 120/220V AC, 50/60 Hz power source capable of sup- 
plying 280 watts or more. The transceiver has a built-in 8 
ohm speaker. ; 


@ DC OPERATION 


The TS-520S make possible for a mobile operation by using 
optional DS-1A. 


@ ANTENNA 


Fixed Station— Any of the common antenna systems desi- 
gned for use on the high frequency amateur bands may be 
used with the TS-520S, provided the input impedance of the 
transmission line is not outside the capability of the pi-out- 
put matching network. The transmission line should be of 
the coaxial cable type. An antenna system which shows a 
standing wave ratio of less than 2 : 1 when using 50 or 75 
ohm coaxial transmission line, or a system that results in a 
transmission line input impedance that is essentially resisti- 
ve, and between 15 and 200 ohms will take power from the 
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transceiver with little difficulty. If openwire or balanced type 
transmission line is used with the antenna, a suitable an- 
tenna tuner is recommended between the transceiver and 
the feed line. Methods of construction and operating such 
tuners are described in detail in the ARRL Antenna Hand- 
book, and similar publications. For operation on the 160, 75 
and 40 meter bands, a simple dipole antenna, cut to reso- 
nance in the most used portion of the bands, will perform 
satisfactorily. For operation of the transceiver on the 10, 15, 
and 20 meter bands, the efficiency of the station will be 
greatly increased if a good directional rotary antenna is 
used. Remember that even the most powerful transceiver is 
useless without a proper antenna. 


Mobile Station— Mobile antenna installations are critical, 
since any mobile antenna for use on the high frequency 
bands represents a number of compromises. Many ama- 
teurs lose the efficiency of their antenna through improper 
tuning. Remember the following points when using the 
TS-520S with a mobile antenna. 


The ‘‘Q” of the antenna loading coil should be as high as 
possible. There are several commercial models available 
which use high “‘Q” coils. 


The loading coil must be capable of handling the power of 
the transceiver without overheating. In the CW mode the 
power output of the transceiver will exceed 80 watts. 


The SWR bridge is a useful instrument, but unfortunately it 
is Quite often misunderstood, and overrated in importance. 
Basically, the SWR bridge will indicate how closely the an- 
tenna load impedance matches the transmission line. With 
long transmission lines, such as will be used in many fixed 
station installations, it is desirable to keep the impedance 
match fairly close in order to limit power loss. This is parti- 
cularly true at the higher frequencies. The longer the line, 
and the higher the frequency, the more important SWR be- 
comes. However, in mobile installations the transmission 
line seldom exceeds 20 feet in length, and an SWR of even 
4 to 1 adds very little to power loss. The only time SWR will 
indicate a low figure is when the antenna presents a load 
close the 50 ohms, but many mobile antennas will have a 
base impedance as low as 15 or 20 ohms at their resonant 
frequency. In such a case, SWR will indicate 3 or 4 to 1, 
and yet the system will be radiating efficiently. 


The really important factor in your mobile antenna is that it 
should be carefully tuned to resonance at the desired fre- 
quency. The fallacy in using an SWR bridge lies in the fact 
that it is sometimes possible to reduce the SWR reading by 
detuning the antenna. Field strength may actually be redu- 
ced in an effort to bring SWR down. Since field strength is 
the primary goal, we recommend a field strength meter for 
antenna tuning. 


For antenna adjustments, the transceiver may be loaded 
lightly, using the TUN position instead of operating at full 
power Output. This will limit tube dissipation during adjust- 
ments, and will also help to reduce interference on the fre- 
quency. In any case, do not leave the transmitter on for very 
long at one time. Turn it on just long enough to tune and 
load, and get a field strength reading. Start out with the an- 
tenna whip at about the center of its adjustment range. Set 
the VFO to the desired operating frequency and then adjust 
‘the PLATE control for a dip, and then the LOAD control. 
Then observe the field strength reading. The field strength 
meter may be set on top of the dash, on the hood, or at an 
elevated location some distance from the car. 


Change the whip length a half inch, or so at a time, retune 
the finals each time, and again check the field strength at the 
antenna. Continue this procedure until the point of maxi- 
mum field strength is found. This adjustment will be most 
critical on 75 meters, somewhat less critical on 40, until on 
10 meters the adjustment will be quite broad. After tuning 
the antenna to resonance, the finals can be loaded to full po- 
wer. 


@ MICROPHONE 


The microphone input is designed for high impedance (50k 
ohms) microphones only. The choice of microphone is im- 
portant for good speech quality, and should be given serious 
consideration. The crystal lattice filter in the transceiver pro- 
vides all the restriction necessary on audio response, and 
further restriction in the microphone is not required. It is 
more important to have a microphone with a smooth, flat re- 
sponse throughout the speech range. 


The microphone manufacture’s instructions should be follo- 
wed in connecting the microphone cable to the plug. With 
many microphones, the push-to-talk button must be pressed 
to make the microphone operative. For VOX operation, this 
feature may be disabled, if desired, by opening the micro- 
phone case and permanently connecting the contacts which 
control the microphone. 


The standard microphone sensitivity is within the range of 
— 50 db to — 60 db. If a microphone having a higher sensi- 
tivity is used, the ALC circuit will not function properly. In 
this case, insert an attenuator as shown in the illustration at 
right or connect a resistor (10k ~ 33k ohms) in parallel with 
the capacitor 100 pF (C13) in the generator unit 
(X52-1090-00) of the transceiver. 


10K ~ 33 K 
Microphone = TS-520S 
° Microphone connector 
Oe 


@ EXTERNAL SPEAKER AND HEADPHONES 


Receiver audio output from the TS-520S is 1 watt at 4 to 16 
ohms. The TS-520S has a built-in speaker. However, if an 
external speaker is desired for fixed station or mobile opera- 
tion, simply connect it to the SPEAKER jack on the rear pa- 
nel. The speaker may be any good 8 ohm permanent ma- 
gnet type in the 4 inch or larger size. The internal speaker is 
disconnected when an external speaker is used. The 
SP-520 is a speaker designed for use with the TS-520S 
Headphones should also be 8 ohms impedance. When the 
headphones are connected to the front panel PHONES jack 
the speaker is disabled. 
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2.1 UNPACKING 


. Remove the TS-520S from its shipping box and packing ma- 
terial and examine it for visible damage. If the equipment 
has been damaged in shipment, save the boxes and packing 
material and notify the transportation company immedia- 
tely. It is a good idea to save the boxes and packing material 
in any case because they are very useful for shipping or mo- 
ving the equipment. 


The following accessories should be included with the trans- 


ceiver: 
Operating Manual............ 1 wACiPowen Cord. 222 1 
Microphone Plug.............. 1 Speaker Plugici.ncae. 1 
Jumpered 9-pin Plug....... trae Ps US APlug Pasar. 1 
RCA Phono Plugs............. 3 Fuse (6Ax 2, 4Ax 2, 
Alignment Tool................ 1 ZACH) abe ROIS Pi ode 5 
Plastic Extension Feet 

with Screws ..............868 zZ 


2.2 OPERATING LOCATION 


As with any solid state electronic equipment the TS-520S 
should be kept from extremes of heat and humidity. 
Choose an operating location that is dry and cool, and avoid 
operating the transceiver in direct sunlight. Also, allow at 
least 3 inches clearance between the back of the equipment 
and any object. This space allows an adequate air flow from 
the ventilating fan to keep the transceiver cool. 


2.3 CABLING (See Figure 1) 

@ GROUND 

So preventing to receive an electricshock, TV! and BCI, se- 
lect a good, effective ground for installation and then con- 
nect an earthing wire to the backside of GND terminal. Use 


a heavy earth line as big as possible, it is because short-line 
wiring is regarded as most effective for operation. 


@ ANTENNA 


Connect a 50 ohms antenna feedline to the coaxial connec- 
tor on the rear panel. 
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@ KEY 


lf CW operation is desired, connect a key to the KEY jack. 


@ POWER CONNECTIONS 


Make sure the POWER switch on the front panel of the 
TS-520S is turned off, the stand-by switch is put in the REC 
position, and that the voltage switch on the back of the 
TS-520S is switched to the correct line voltage (120 or 
220). Connect the POWER cord to an appropriate external 
power source. 


@ SPEAKER 


If an external speaker is desired, connect a cord to the 
SPEAKER jack on the back of the TS-520S and to the 
SPEAKER jack on the back of the SP-520 (or to an external 
8 ohm speaker). 


@ MICROPHONE 


Attach the microphone connector to a suitable microphone 
as shown in Fig. 2. Be sure that the PTT switch of the 
microphone is separate from the microphone circuit, as 
shown in Fig. 3. : 

It should be noted that a microphone with a 3P plug having 
a common earth terminal cannot be used. 


ANTENNA 
I W4 


EXTERNAL VFO 
VFO-520S DG-5 


PHONE 


PHONE 


MICROPHONE 
MC-50 


HEADPHONE HS-5 


EXTERNAL 
SPEAKER 
SP-520 


Fig. 1 (A) Cabling 


Fig. 1 (B) Power Plug Wiring 


IMPORTANT-When wiring a new power plug, 
confirm that the pin numbering on the new plug 
1s identical to the pin numbering on the POWER 
connector. The transceiver can be damaged by 
incorrect pin wiring. 


120V/220V 


120V/220V 


seen from the cord. 


AC OPERATION 


By use of optional DC-DC converter DS-1A. 


Microphone 


FUSE 15A 


DC 13.8V0Q) @ 


DC OPERATION 


Fig. 2 Microphone Connector Wiring 


ele 


Matching transformer 


(1) Unsuitable for PTT operation. 


a 


Matching transformer 


\ Switch 


(b) Suitable for PTT operation. 


Fig. 3 A Suitable PTT Microphone 


EXT VFO 


9-pin jumpered plug 


Fig. 4 Back Panel Jumpered EXT VFO Connector 
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@ RIT Indicator Light 
© VFO Indicator Light: 


@pRiT Control 


5] FIX Indicator Light 
J) LOAD Control 


@® acc switch 
© FIX CH Select Switch 


@ METER Switch 
24) MIC Control 


@® NB switch 
(22) CAR Control 


@) vox switch 
26) PLATE Control 


@ H: sw switch 
€&) AF GAIN Control 


4) Meter 


2) RF GAIN Control 


@ stand-by Switch ; @ DRIVE Control 


(29) Headphone Connector 
@) Microphone Connector 


® mopbe switch 


D) RF ATT Switch €f) POWER Switch 


@® FUNCTION Switch 


@) vial Scale 


@) Main Tuning Knob @Banv switch 


Q@Rrit switch 


@) sub-dial 


Fig. 5 Front Panel Controls 9 


3.1 FRONT PANEL CONTROLS (See Figure 5) 


@ METER (@on Figure 5) 


The meter monitors five different functions, depending on 
the position of the METER switch. In receive the meter is 
automatically an S-meter. The S-meter shows received sig- 
nal strength on a scale of O to 40 db over SQ. In transmit 
the meter function depends on the position of the METER 
switch, as described below. 


@ METER SWITCH (@on Figure 5) 


The position of the METER switch determines the function 
of the meter. The switch selects one of the following 
functions (see Table 4 for nominal meter readings): 


ALC (Automatic Level Control) 
In this position the meter monitors the ALC voltage of 
the internal ALC circuit (or the ALC voltage feedback 
from a linear amplifier operated in conjunction with the 
TS-520S). For SSB operation the ALC reading for voice 
peaks should be within the indicated ALC range of the 
meter. The ALC voltage adjustment is made with the 
MIC control for SSB and with the CAR control for CW. 


IP (Plate Current) 
In this position the meter monitors the plate current of 
the final tubes. The meter scale is calibrated from O to 
350 ma. 


RF (Output Power) 
In this position the meter monitors the relative output 
power of the transceiver. There is no meter scale for 
this position. Normally the reading should be adjusted 
with the RF VOLT control for a 2/3 scale meter reading. 


HV (High Voltage) 
In this position the meter monitors the high voltage 
from the power supply. The meter scale is calibrated 
from 6 to 10, indicating 600 to 1000 volts. 


@ CH. (FIXED CHANNEL) SELECT SWITCH 
(Mon Figure 5) 


This four-position rotary switch selects between four 
different fixed frequency channels which can be installed 
inside the transceiver. Fixed frequency operation is 
convenient for operation on often used frequencies. The 
fixed channel oscillator replaces the VFO when the 
FUNCTION switch is placed in the FIX position. 


@ VFO INDICATOR LIGHT (@on Figure 5) 


The VFO indicator is a light emitting diode which illuminates 
whenever the TS-520S’s internal VFO is controlling the 
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transceiver’s operation. The indicator is not lighted during 
fixed channel, or remote VFO, operation. 


@ FIX (FIXED CHANNEL OPERATION) INDICATOR 
LIGHT (@on Figure 5) 


The FIX indicator is a light emitting diode which illuminates 
whenever the TS-520S's internal fixed frequency oscillator 
is controlling the transceiver’s operation. 


# RIT SWITCH (@on Figure 5) 


This push-button switch turns the RIT (Receiver Incremental 
Tuning) circuit on and off. With the switch depressed, the 
circuit is activated and the RIT indicator is lighted. The RIT 
control can then adjust the receiver frequency independently 
of the transmit frequency for VFO operation. 


@ RIT INDICATOR (@on Figure 5) 


This light emitting diode is illuminated when the RIT circuit 
is turned on, showing that the transmit and receive 
frequencies may be different. 


@ RIT CONTROL (@on Figure 5) 


When the RIT switch is pressed on, this potentiometer tunes 
the TS-520S’s receiver. The RIT circuit allows the operator 
to tune the receive frequency more than +2 kHz without 
changing the transmit frequency. 

At the zero (mid-point) position the receive frequency is the 
same as when the RIT circuit is turned off. 


@ STAND-BY SWITCH (@on Figure 5) 


This two-position lever switch selects one of the following 
functions: 


REC «mrad. The transceiver is receiving unless the 
microphone PTT switch is switched to 
transmit, or the VOX circuit is activated. 


SEN Deae eee The TS-520S is locked into the transmit 
mode in this switch position. 


@ H. SW (Heater) SWITCH ( @ on Figure 5) 


This switch turns the heater circuits of the three transmitting 
tubes on and off. The heaters would normally be turned to 
OFF to reduce power consumption in mobile or portable 
receiving. 


® VOX SWITCH (@ on Figure 5) 


This two-position lever switch selects one of the following 
functions. — 


MAN ............ With the switch in this position, the 

transceiver is switched into transmit or 
receive by the stand-by switch or the PTT 
switch on the microphone. 


NV Oss, eee With the switch in this position, the VOX 
circuit is turned on for voice operated 
transmit on SSB semi-automatic break-in 
operation on CW. 


® NB SWITCH ( @ on Figure 5) 


The NB switch turns the built-in noise blanker circuit on and 
off. The noise blanker is designed to reduce pulsating ig- 
nition type noises. When the lever switch is flipped up, the 
circuit is turned on. 


@ AGC SWITCH (® on Figure 5) 


The AGC switch controls the AGC (Automatic Gain Control) 
circuit giving the operator three choices: 


COE erence er It may be desirable to turn the AGC off when 
receiving a very weak signal. 

LEAS Ten, cot hts.: The FAST AGC position is designed for use in 
CW operation. 

SLOW aicas ccs: Use the SLOW AGC position for SSB 
operation. 


® RF ATT SWITCH (@® on Figure 5) 


With this switch set to ON, ATT (attenuator) of about 20 db 
is connected to the antenna circuit, protecting the RF 
amplifier and mixer circuit from strong input signals. 


@ MODE SWITCH (@® on Figure 5) 


This switch selects one of the following modes of operation. 


IN eee eee ies Turn the MODE switch to this position to 

generate a low power carrier for tuning the 
transceiver. 
The mode switch is also used for frequency 
setting and calibration during CW operation. 
In the TUN, position the input power into the 
final section is reduced to prevent tube 
damage during tuning. Normal operation is 
not possible in this mode. 


et Eh oder This position is used for operating the 
TS-520S in the CW mode. 


USE yeas This switch position selects the USB circuits 
for operating on upper sideband. Inter- 
nationla amateur practice dictates the use of 
USB on the 14, 21, and 28 MHz bands. 


LSB x: erent. This switch position selects the LSB circuits 
for operating on lower sideband. Internatio- 
nal amateur practice dictates the use of LSB 
on the 1.8, 3.5 and 7 MHz. 


@ BAND SWITCH (@ on Figure 5) 


This 10-position switch selects all the necessary circuits to 
tune the transceiver to the desired 600 kHz band. 


® FUNCTION SWITCH (@ on Figure 5) 


This 7-position rotary switch selects one of the following 
transceive functions. 


CAL-FIX ....... This position allows calibration of the 
TS-520S‘s_ internal VFO to one of the 
transceiver's fixed frequency channels (if an 
optional fixed channel crystal is installed). 
With the switch in this position a signal is 
generated at the selected fixed channel 
frequency and the main tuning knob can be 
tuned to zero beat the calibrating signal. 


CAL-RMT ..... This position allows calibration of the 
VFO-520S (remote VFO) to the transceiver’s 
operating frequency. With the switch in this 
position, the transceiver generates a ca- 
librating signal and the VFO-520S can be tu- 
ned to zero-beat the calibrating signal. 


CAL-25 kHz. With the switch in this position, the 
transceiver’s calibrator circuit generates a 
marker signal at every 25 kHz for normal ca- 
libration of the internal VFO. 


AYA ek it Beaten elie The switch is kept in this position for normal 
transceive operation. 


VEO! Raines With the switch in this position, the 
TS-520S’'s internal VFO controls the receive 
function and the internal fixed channel oscil- 
lator controls the transmit function (if fixed 
channel crystals are installed in the oscil- 
lator). 


LAD GA ateatteundane! With the switch in this position, the 
TS-520S's internal VFO controls the transmit 
function and the built-in fixed channel oscil- 
lator controls the receive function (if fixed 
channel crystals are installed in the oscil- 
lator). The VFO.R and FIX.R allow 
cross-channel operation without an external 
VFO. 


Fi Xnen tends! With the switch in this position, the 
TS-520S's fixed channel oscillator controls 
the transmit and receive function of the 
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transceiver (if accessory fixed channel 
crystals are installed in the transceiver). 


@ MAIN TUNING KNOB (@® on Figure 5) 


This control turns the VFO and dial scale to select the 
frequency to be added to the band frequency to establish the 


transceiver’s operating frequency. 
The TS-520S also has a Fast Forward Tuning control. 


B® DIAL SCALE (@® on Figure 5) 


The dial scale provides a direct frequency readout, calibrated 
to 1 kHz from O to 100 kHz. The sub-dial is calibrated to 
display the frequency every 25 kHz. The frequency 
displayed on the dial scale, when added to the base 
frequency of the chosen band and the frequency shown on 
the sub dial, shows the exact operating frequency of the 
transceiver. One revolution of the dial scale is 100 kHz. 


® SUB-DIAL (@ on Figure 5) 


The sub-dial is turned with the main tuning knob to select 
the operating frequency of the transceiver. It is calibrated at 
25 kHz intervals from O to 600 kHz. The operating 
frequency of the TS-520S is determined by adding the 
frequency shown on the BAND switch, this sub-dial, and the 
dial scale. 


& MIC CONTROL (PROCESSOR PULL ON) 
(@ on Figure 5) 


The MIC gain control adjusts the gain of the microphone 
amplifier for SSB operation as well as switching a speech 
processor for DX operation. For normal operation, push the 
knob in and adjust the MIC GAIN for an in scale ALC meter 
reading on voice peaks. Adjusted in this way, the 
transceiver generates a natural sounding transmission. 


For difficult DX operation however, pull the control out and 
readjust the MIC GAIN for an in scale ALC reading on voice 
peaks. Turn the speech processor off for normal operation. 


® CAR CONTROL (@ on Figure 5) 


This control turns a variable resistor that adjusts the output 
carrier level during CW operation. The control is adjusted for 
200 ma of plate current for CW operation. 


# AF GAIN CONTROL (@® on Figure 5) 


This control adjusts the gain of the receiving audio 
amplifier. The audio volume of the received signal increases 
as the control is turned clockwise. 
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B® RF GAIN CONTROL (@ on Figure 5) 


This control adjusts the gain of the receiver section's RF 
amplifier. Turn the knob fully clockwise for maximum gain 
and for a correct S-meter reading. Turn the control 
counter-clockwise to reduce the gain. 


® DRIVE CONTROL (@ on Figure 5) 


The DRIVE tuning control tunes the plate tank circuit of the 
12BY7A driver as well as the receiver's antenna and mixer 
coils. In receive the DRIVE control is tuned for maximum 
sensitivity (maximum S-meter deflection). In transmit the 
DRIVE control is tuned for a maximum ALC reading. When 
the control is correctly tuned for transmission it will be cor- 
rectly tuned for reception. 


® PLATE CONTROL (@ on Figure 5) 


The PLATE control adjusts the plate tuning of the two final 
amplifier tubes. 


@ LOAD CONTROL (@ on Figure 5) 


The LOAD control adjusts the loading of the pi-circuit 
between the final section and the antenna. The control is 
adjusted as described in Section 4 for impedance matching. 


@ MIC CONNECTOR (@ on Figure 5) 


The microphone connector is four pronged, allowing use of 
the PTT microphone. Figure 2 shows how to wire the plug 
on the microphone cable. 


@ PHONES JACK (@ on Figure 5) 


The headphones jack allows use of a 4 to 16 ohm set of 
headphones with a 1/4" phone plug attached. When the 
phones are plugged into the transceiver, the speaker is 
disconnected. 


@ POWER SWITCH (@ on Figure 5) 


The POWER switch turns all the power on and off in the 
TS-520S. 


3.2 SIDE PANEL CONTROLS 


The 5 controls located on the left side of the transceiver are 
covered by a protective panel. The cover is removed by 
simply pulling the two black fasteners. 


@ RF VOLT CONTROL (@on Figure 6) 


Use the RF VOLT control to adjust the sensitivity of the RF 
output function of the meter. Adjust it for a 2/3 scale 
reading during CW transmission. 


B BIAS CONTROL @on Figure 6) 


The BIAS control adjusts the bias voltage of the two 
$2001A (6146B) amplifier tubes. Turning the control 
clockwise increases the idling plate current of the tubes. 
Section 4 describes adjustment of the bias current. 


® DELAY CONTROL @®on Figure 6) 


The DELAY control adjusts the holding time of the VOX cir- 
cuit for VOX or break-in CW operation. The control will have 
to be adjusted to the preference of the individual operator. 


‘ 


@ ANTI VOX CONTROL (@on Figure 6) 


This control adjusts the level of the anti VOX signal fed in to 
the VOX circuit. Adjust the control to prevent feedback of 
the speaker from tripping the VOX circuit. 


@ VOX GAIN CONTROL (@on Figure 6) 


This control adjusts the sensitivity of the VOX circuit by ad- 
justing the gain of the VOX amplifier, for voice control led 
operation. 


Ae VOX GAIN C - 
@ Anti Vox Contro! ay 
@ DELAY Control 
@ BIAS Control 
Orr VOLT Control 


Fig. 6 Side Panel Controls 


3.3 REAR PANEL CONTROLS (See Figure 7) 


= COOLING FAN (@on Figure 7) 


This fan cools the RF amplifier section of the TS-520S to in- 
sure reliable and efficient operation. 


@ TRANSVERTER OUT JACK @on Figure 7) 


This is the low level RF output jack for use with a VHF 
transverter. 


@ TRANSVERTER IN JACK (@®@on Figure 7) 


This is the RF input jack for input from a VHF transverter. 


@ TRANSVERTER CONNECTOR (@on Figure 7) 


This 12-pin connector is used to control an accessory VHF 
transverter. 


1 ALC 7 


No connection 


FUNCTION 


Transverter in 


Normally closed 
relay contact 


+210V DC Ground 


No connection +210V DC 


No connection 


— 100V DC 


Ground 


Transverter in 


@ X VERTER SWITCH (@on Figure 7) 


When VHF Transverter (TV-502) is connected to the 
transceiver, the selection of HF or VHF is automatically ac- 
complished by setting the transverter switch to ON or OFF. 


@ ANTENNA CONNECTOR (@on Figure 7) 


This SO-239 coax connector should be attached to a 
suitable antenna for transmitting and receiving. See Section 
1.2 for a discussion of an appropriate antenna. 


™@ POWER SUPPLY CONNECTOR (@on Figure 7) 


This 12-pin connector is used to connect an AC or DC power 
source to the transceiver. 


aS 


@® cAR OUT Jack 


(D PHONE PATCH OUT Jack @) HET OUT Jack 
@ PHONE PATCH IN Jack ® VFO OUT Jack 
@ Cooling Fan ® DC 13.8V Power Connector 


‘. 
§ QD KEY Jack 


@) SPEAKER Jack 


48) REMOTE 


Connector 
EXT VFO 
Connector 
5) X VERTER 
Switch 
bes X VERTER 
: Control Connector 


6] ANT Connector 


@ x VERTER OUT Jack 


@) SG Switch 
© DC Fuse 


@) X VERTER IN Jack 


@) Go stud 


@ Power Connect 


AC Voltage Select 
@K)EXT REC ANT Jack @ ss 


@2) REC ANT Switch 


@ AC Fuse 


14 Fig. 7 Rear Panel Controls 


FUNCTION 


Power direct (Connect to pin 3 for remote 


AC power switching) 


12.6V AC (or 13.8V DC) to heaters 


The power plug wiring is shown in Figure 1C. 


@ AC FUSE (@on Figure 7) 


This fuse is a 3AG, 4 amp fuse which protects the power 
supply of the transmitter against short circuits. Never use a 
higher amperage fuse than the one specified. An improper 
one can cause extensive damage to the transmitter. When 
the fuse blows out, try to determine the cause before replac- 
ing it. 

When the position of the AC Voltage Selector Switch is 
changed, it is also necessary to change the power fuse. For 
120 volt operation a 6 ampere fuse, for 220 volt operation a 
4 ampere fuse provided with the TS-520S should be used. 


@ DC FUSE (@on Figure 7) 


This is a 2A fuse holder, placed in the 13.8V DC power 
source. 


® KEY JACK (@ on Figure 7) 


Connect a key to this 1/4” phone jack for CW operation. 


® SPEAKER JACK (@ on Figure 7) 


The receiver audio output can be connected through this 
jack to the SP-520 or another external 4 to 16 ohm 
speaker. The internal speaker is disconnected when an ex- 
ternal speaker is connected. 


® 13.8V DC CONNECTOR (@ on Figure 7) 


This connector is provided specifically for the DG-5 Digital 
Display to supply 13.8V DC power. It is capable of 
delivering around 1A. 


CONNECTION FOR CONNECTION FOR 
AC OPERATION DC OPERATION 


2 
poet + 13.8V DC to control DC module Jumper to 2, 7,9, 11 and 12 
[8 [Recomesion | Reconnection Na connecton 


Jumper to 10 Jumper to 2, 4,9, 11 and 12 


[Te [138 oct pn Bim ACoperaion ———~—~d umperto@ ————~SCS*S~*dzCNcaecton 
[2 [18.8 BC operate sold stte create ‘(| Jumperto@——~—SSSCSCS~*d pero 2 Ts | 
[10 [126VACtoin 7inACoperatin —————~( sumperto7——==~SSSS*d No conneston 


CAUTION: 

The connector output power contains a large amount of 
ripples. Do not use it for units other than the DG-5 unless 
absolutely necessary. 


@ VFO OUT JACK (@® on Figure 7) 
HET OUT JACK (@ on Figure 7) 
CAR OUT JACK (@® on Figure 7) 


These jacks feed the respective local oscillator outputs to the 
DG-5 Digital Display. 


@ PHONE PATCH IN JACK (@ on Figure 7) 


This is a phone patch input terminal for transmission of 
SSTV or other line inputs. 


@ PHONE PATCH OUT JACK (@ on Figure 7) 


This is line output terminal for phone patch on recording. It 
is also used for connection to the input of FSK demodulator 
or SSTV. 


® REMOTE CONNECTOR (@ on Figure 7) 


The REMOTE connector is an 8-pin socket for use in inter- 
connecting a linear amplifier, an external speaker, or another 
accessory item. (See Figure 30) 
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| Pin | FUNCTION FUNCTION 
Normally open 
ea 
ALC feedback 
2 No connection ALC threshold level 
approx. —6V 
relay contact 
External speaker 
Ground Load impedance 
4 ~ 162 


® EXTERNAL VFO CONNECTOR (® on Figure 7) 


This 9-pin connector provides a means of interconnecting 
the KENWOOD VFO-520S, another external VFO. The 
interconnecting cable is provided with the VFO-520S. The 


9-pin jumpered VFO plug provided with the TS-520S must 
be inserted in this socket for normal transceiver operation. 


[rw [_funcrion | ew [Function] 


: i i | 
pt | rosin |e | eben 


G d 9V DC to internal 
eet VFO (pin 9) 
9V DC to external 
To [ont ie 


(+ on transmit) 


Example: 


Remove screw and 
stopper plate 


Stopper plate 


Changing power voltage from’ 220V to 120V. 


Switch stopper 
to opposite side 


® SG SWITCH (@ on Figure 7) 


The SG slide switch controls the screen grid voltage on the 
final tubes. For tuning or neutralizing the TS-520S you can 
set the switch to the OFF position. Turn the switch back to 
the ON position for normal operation. The SG voltage is on 
when the switch is up and off when the switch is down. 


® GND (Ground) LUG (@ on Figure 7) 


To prevent accidental shocks from the chassis, as well as in- 
terference, connect a good earth ground to this lug. 


® AC VOLTAGE SELECT SWITCH (@ on Figure 7) 


This slide switch switches the primary of the power 
transformer to select 120 or 220V AC operation. 


® EXTERNAL RECEIVER ANTENNA JACK (@ on 
Figure 7) 


This is an antenna connector to which an external receiver, 
for example, a sub-receiver, is connected. 


® RECEIVER ANTENNA SWITCH (@ on Figure 7) 


This switch connects the antenna to the TS-520S at the 
NORMAL position and to the external receiver at the REC 
ANT position. 


Lock lever by attaching 
stopper plate to opposite 
side screw 


Fig. 8 Changing Power Voltage 
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| SECTION 4. OPERATING INSTRUCTIONS 


sian ad actin candace ci hance nach ie nner in het aes hint adeeb Lea ehh ce ncn csi each eos 
4.1 PRELIMINARY PROCEDURE reception with the H. SW switch turned to OFF. Advance 
the AF GAIN control clockwise until some receiver noise is 
Set the MIC and CAR controls to zero and the MODE switch heard in the speaker. Turn the main tuning dial within the 


frequency range of the amateur band chosen until a signal is 
heard. Tune the signal for the clearest possible reception, 
and then adjust the DRIVE control for maximum deflection 


to LSB, USB, or CW tto prevent accidental transmit 
conditions before tuning. The TS-520S must be operated 
into a 50 ohm antenna or dummy load with an SWR less 
than 2:1. Random length wire antennas or light-bulb of the S-meter. 
dummy loads cannot be used. Conventional half-wave dipo- 
les and beam antennas should only be used at or near their 
resonant frequency. Exceeding an SWR of 2:1 can 
‘damage the components in the output stage of the 
transceiver. Refer back to Section 1.2. 


The RF GAIN control varies the AGC feedback voltage which 
effects the S-meter reading. With the RF GAIN control fully 
clockwise, the S-meter gives a proper signal strength 
reading. Turning the control counter-clockwise reduces the 
RF gain, reducing signal strength and band noise. 


Be sure to complete all of the required cabling, as described 


in Section 2.3. 
4.3 READING THE OPERATING 


FREQUENCY (See Figure 9) 


With a suitable antenna and microphone (or key) connected 
to the transceiver, set the TS-520S switches to the positions 


described in Table 1. The operating frequency of the TS-520S is the sum of three 


different readings — the base frequency of the band (1.8, 
7.0, .....), the reading of the sub-dial (0, 100, 200, .....) and 


4.2 RECEIVER TUNING the reading of the dial scale (O, 10, 20, .....) 


The sub-dial is calibrated in 25 kHz intervals from O to 600. 
The dial scale is calibrated in 1 kHz intervals from O to 100. 
Four revolutions of the main tuning knob turns the dial scale 
once, covering 100 kHz. Six turns of the dial scale covers 
the entire band from O to 600 kHz. 


Refer to Table 1 for the initial switch settings of the 
TS-520S for receiving, and then continue with the described 
procedure. 


Push the POWER switch on. The meter, dial scale, and VFO 
indicator will light, indicating that the transceiver is 
operating. The receiver section if fully solid-state allowing 


TABLE 1. Initial Switch Settings for Receiving 


CONTROL LOCATION CONTROL POSITION 


FRONT PANEL CONTROLS BAND Switch Desired band 


POWER Switch OFF 

H. SW Switch OFF 

Stand-by Switch REC 

NB Switch OFF 

RIT Switch OFF 

FUNCTION Switch VFO 

AGC Switch SLOW or FAST 

MODE Switch To the appropriate sieeband or CW 
RF ATT Switch OFF 

PLATE Control Middle of the range for the band 
DRIVE Control Centered 

RIT Control Centered 


AF GAIN Control 
RF GAIN Control 
EXT VFO Connector 
SG Switch 

X VERTER Switch 
REC ANT Switch 


Fully counter-clockwise 

Fully clockwise 

The jumpered plug must be in this socket 
ON (up position) 

OFF 
NORMAL 


REAR PANEL CONTROLS 


The remaining controls do not affect reception so they may be in any position. 
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Example: BAND Switch — 14.0 
Sub-dial — between 200 and 300 
Dial Scale — 80 
Operating Frequency — 
14.0 MHz + 200 kHz 
+80 kHz = 14.280 MHz 


When the TS-520S is correctly calibrated, as described 
below, the center dial pointer shows the operating frequency 
for CW. The left dial pointer shows the operating frequency 
for LSB operation and the right dial pointer shows the 
operating frequency for USB operation. 


During CW operation, the center dial pointer provides two 
different readings, one for transmission and the other for 
reception. 

In transmitting mode, the reading on the center dial pointer 
is the transmit frequency. In receiving mode, however, the 
mode switch should be set to TUNE and the main dial of 
VFO adjusted to zero beat the desired receive frequency. 
Then, the reading on the center dial pointer is the receive 
frequency. 

Under such a condition, the receiving signal can be clearly 
heard as a 700 Hz tone by setting the mode switch to CW. 
The transmit/receive frequency of the transceiver will now 
be set to the operating frequency of the other station. 

If a modification is made on the wiring of the carrier unit, no 
beat tones will appear on either side of the zero beat. In this 
case, the reading at the mid-position between the LSB 
pointer and the center dial pointer, which is obtained when 
the beat tone of receiving signal is about 800 Hz, is the 
transmit/receive frequency. 


LSB Dial Reading —- 180 KHz 
USB Dial Reading- 177 KHz 
CW Dial Reading — 178.5 KHz 


The operating frequency of the transceiver is the sum of 
the band frequency (1.8, 3.5, 7.0, 14.0, 21.0, 28.0, 
28.5. or 29.1), the sub-dial reading (O, 100, 200 ...), and 
the dial scale reading. 


EXAMPLE: 


14.0 MHz 
100 kHz 
Tal KAZ 


BAND SWitch 
Sub-dial 
Dial Scale 


Operating Frequency~ 14.177 MHz (for USB operation) 
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For modification of the wiring, disconnect the brown lead 
from the CWR terminal and connect it to the LSB terminal; 
similarly, disconnect the gray lead from the CWT terminal 
and connect it to the CWR terminal. 


4.4 CALIBRATION 


B NORMAL TRANSCEIVER CALIBRATION 


Turn the FUNCTION switch to CAL-25 kHz to activate the 
crystal calibrator. Be sure the RIT switch is OFF. Turn the 
main tuning knob to receive one of the marker signals which 
are generated at 25 kHz intervals. For greatest accuracy 
choose a calibrator signal near the desired operating 
frequency. 


USoree Set the MODE switch to LSB and tune the main 
tuning knob to zero beat one of the marker sig- 
nals. If the dial scale reading under the left-hand 
LSB dial pointer is not on an even 25 kHz - 
marking, hold the main tuning knob with one 
hand and turn the dial scale shows the correct 
reading. 


FIX VFO RIT 


© Oo Oo 


LSB USB 


Fig. 9 Reading the Operating Frequency (Refer to Section 4.3) 


USB... Use the procedure described above with the 
MODE switch turned to USB. Use the USB 
(right-hand) dial pointer. 


CWea..: Set the mode switch to TUNE to zero beat the 
marker signal. Then, turn the main dial and ca- 
librate the frequency using the center dial pointer. 


if the TS-520S has a CW filter installed, tune the VFO for 
maximum S-meter deflection when receiving the marker sig- 
nal. Calibrate the dial scale to the center pointer as 
described above. 


@ CALIBRATING THE TS-520S TO A FIXED 
CHANNEL FREQUENCY 


Turn the FUNCTION switch to CAL-FIX to calibrate the 
TS-520S's VFO to a fixed channel frequency. Tune the VFO 
to the channel frequency selected and zero beat the 
generated marker signal. At zero beat the VFO and crystal 
frequencies coincide. 


By calibrating the VFO for normal operation, as described 
above, the VFO can be used as a frequency standard for 
netting accessory fixed channel crystals. 


® CALIBRATING THE TS-520S WITH THE VFO-520S 


Turn the FUNCTION switch to CAL-RMT to calibrate the 
TS-520S with the VFO-520S a receiver, or another remote 
VFO. Tune the remote VFO to the frequency selected on the 
TS-520S and zero beat the generated marker signal. 

At zero beat, the TS-520S and remote VFO frequencies 
coincide. 


By calibrating the TS-520S for normal operation, as 
described previously, the TS-520S can be used as a 
frequency standard for calibrating the remote VFO. 


@ CALIBRATING THE TS-520S MARKER TO WWV 


To check that the marker signals are correctly adjusted, beat 
the calibrator signal against WWV at 15 MHz. Receive 
WWYV at 15 MHz as described in Section 4.5. Turn the 
FUNCTION switch to CAL-25 kHz and the MODE SWITCH 
to TUN. The calibrator signal and WWYV signal should over- 
lap and zero beat at the zerd marking on the sub-dial. If they 
do not, adjust the calibrator to zero beat with TC1 on the 
MARKER (X52-0005-01) board. 


4.5 WWV RECEPTION 


The TS-520S will receive WWV at 15 MHz when the BAND 
switch is turned to WWYV and the sub-dial is turned to zero. 


The DRIVE control does not tune the transceiver for WWV 
reception. 


4.6 RF GAIN 


RF GAIN is controlled by changing the voltage of the AGC 
circuit. Adjust the RF GAIN knob so that the S-meter does 
not cause excessive deflection. This minimizes the noise du- 
ring reception and allows the S-meter to indicate the correct 
signal strength. For normal operation, this knob should be 
turned fully clockwise for maximum sensitivity. 


4.7 NOISE BLANKER 


The TS-520S has a sophisticated built-in noise blanker 
designed to reduce ignition type impulse noise. The noise 
blanker is particularly important for mobile operation. When 
necessary, activate the noise blanker circuit by flipping the 
NB switch up. 


4.8 AGC (AUTOMATIC GAIN CONTROL) 


Set the AGC switch to the position appropriate for the 
received signal. Generally for SSB recepiton set the AGC 
switch to SLOW, for CW reception set the AGC switch to 
FAST, and for reception of a very weak signal the switch 
may be set to off. 


4.9 RIT (RECEIVER INCREMENTAL 
TUNING) 


With the RIT switch turned off the TS-520S receives and 
transmits at the same frequency. At times the received sig- 
nal may drift off frequency and become less intelligible. 
When this happens, flip the RIT switch up to activate the RIT 
circuit and return the received signal to an intelligible state 
using the RIT control. The RIT control varies the receive 
frequency about +3 kHz. The RIT circuit has no effect on 
the transmit frequency. When the RIT switch is turned on 
the RIT light is illuminated. Be careful to turn the RIT to the 
OFF position when returning to normal transceive operation 
to prevent unintentionally transmitting and receiving on 
different frequencies. 


VR2 on the FIXED CHANNEL-AVR board adjusts the zero 
point of the RIT control (see Section 6.6). 
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4.10 RF ATT 


If the transceiver is operated in a short-distance (within 
several hundred meters) and strong signals of nearby 
frequencies are received, the wanted signals are blocked. 
Also, if the wanted signals are very strong, the S-meter is 
scaled out. In this instance, set the RF ATT switch to ON. 
The input signals to the RF amplifier are attenuated by about 
20 db, providing distortionless reception. 


4.11 TRANSMITTER TUNING 


Connect the TS-520S to a 50 ohm dummy load or a 50 ohm 
antenna with an SWR of less than 2: 1 before making any 
transmitter adjustments. The life of the final tubes is directly 
related to the SWR of the antenna and to the length of tu- 
ning periods. 


Refer to Table 2 for the initial switch settings of the 
TS-520S for transmitting. Tune the main tuning knob to the 
desired operating frequency. 


B PLATE IDLING CURRENT (See Figure 10) 


Turn the main tuning knob to the desired operating 
frequency within the amateur band selected. Flip the 
stand-by switch to SEND and check that the plate current 
(IP) is 60 ma. If the plate current is not correct, adjust the 
side panel BIAS control for a correct 60 ma of idling current 
and return the stand-by switch to REC. 


CAUTION: 

If the plate current is very much higher than 60 ma do not 
leave the stand-by switch on for more than a few seconds. 
Excessive plate current shortens the life of the final tubes. 


MODE 
FRONT PANEL 


SIDE PANEL 


Fig. 10 Adjustment of the Plate Idling Current 


TABLE 2. Initial Switch Settings for Transmission (The controls not described should be set as described in Table 1) 


BAND Switch 
POWER Switch 
H. SW Switch 


FRONT PANEL CONTROLS 


MODE Switch 
VOX Switch 
MIC Control 
CAR Control 
METER Switch 
PLATE Control 
DRIVE Control 


RIT Switch 
SG Switch 


REAR PANEL CONTROLS 
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LOCATION CONTROL POSITION 


Stand-by Switch 


FUNCTION Switch 


EXT VFO Connector 


Desired band 
ON 
ON 
REC 
USB or LSB depending on selected band 
' MAN 
Fully counter-clockwise 
Centered 
IP 
Middle of the range for the band 
Centered 
VFO 
OFF 
UP (ON) 
Jumpered plug inserted 


® DRIVE TUNING (See Figure 11) 


Shift the METER switch to ALC and the MODE switch to 
TUN and peak the ALC reading (maximum meter deflection) 
with the DRIVE control. The stand-by switch is in the SEND 
position for adjustment. 


NOTE: 
If there is no ALC reading indicated, increase the CAR 


control until there is an ALC reading. 


@ PLATE TUNING (See Figure 11) 


Turn the METER switch back to IP, leave the MODE switch 
at TUN and flip the stand-by switch to SEND. Quickly adjust 
the PLATE control to dip the plate current (a minimum meter 
reading). Return the stand-by switch to REC. 


NOTE: —— 
The TUNE position permits tuning of the final tank circuit at 
reduced power without danger to the tubes. With the 
MODE switch is in the TUN position, the screen voltage of 
the finals is reduced to approximately 50% and the keying 
circuit is shorted. 


TABLE 3. Summary of Transmitter Tuning Procedures 


USB or LSB IP 
TUN 
TUN 
CW 


A Adjustment point 


PLATE adjustment angular displacement 


(a) IP 


@ PLATE AND LOAD TUNING 


CAUTION: —— — 
When the MODE switch is in the CW position the final tubes 
draw full plate current in transmit. Final tube life is directly 
related to the length of tune-up periods. Do not transmit 
with the tubes out of resonance for more than 10 seconds at 
a time. 


Turn the MODE switch to CW, turn the METER switch to RF, 
and set the stand-by switch to the SEND position. Quickly 
adjust the PLATE control and then the LOAD control alter- 
nately to peak (maximum meter deflection) the power 
output. If necessary, adjust the RF VOLT control on the side 
panel to bring the output reading to about a 2/3 scale 
reading. 


4.12 SSB OPERATION 


@ PTT OPERATION 


Tune the TS-520S as described in Sections 4.1 to 4.11. Set 
the MODE switch to USB or LSB and connect a microphone 
to the MIC connector. 


Adjust BIAS control for 60 ma. 
Peak the ALC reading with the DRIVE control. 
Dip plate current with PLATE control. 


Peak RF output by alternately adjusting the 
PLATE and LOAD controls. 


VY Adjustment point 


DRIVE adjustment angular displacement 


(b) ALC 


Fig. 11 Plate and Drive Tuning 21 


NOTE: 
International amateur practice dictates using USB or LSB on 


the following bands. 


Key the transmitter and speak into the microphone with the 
tone of voice used in normal operation. Adjust the MIC con- 
trol until voice peaks are just within the top limit of the ALC 
range printed on the meter scale. The METER switch is in 
the ALC position. If the transmitter section is driven beyond 
this range, the transmitted signal will be distorted. 


@ VOX OPERATION 


Adjust the transceiver as described in the previous 
paragraph. Flip the VOX switch on and ciose-talk into the 
microphone, increasing the VOX GAIN control (on the left 
side of the TS-520S) until the VOX relay just operates. For 
VOX operation it is desireable to close-taik the microphone 
to prevent background noises from tripping the TS-520S 
into transmission. 

Check that the ALC reading for voice peaks is still within the 
ALC range on the meter. If necessary, adjust the MIC con- 
trol for a proper ALC reading. 


If the VOX circuit is activated by speaker noise, adjust the 
ANT!-VOX control (on the side panel). Increase the control 
as necessary for proper VOX operation. 


Do not use more VOX GAIN or more ANTI VOX gain than 
necessary to control VOX operation. If the VOX circuit 
transfers between words, or holds too long, adjust the 
release time constant by turning the DELAY control on the 
side panel. 


4.13 CW OPERATION 


Tune and load the TS-520S as described in Sections 4.1 
through 4.11. Connect a key to the back panel KEY jack, set 
the MODE switch to CW, and set the stand-by switch to 
SEND for transmitting. 


NOTE: 
See Section 4.4 for information on dial calibration for CW 
operation. 
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CW transmissions are automatically monitored through the 
speaker of the transceiver. The audio gain of the sidetone 
can be adjusted with VR2 on the AF board (X50-0009-01). 


For semi-break-in operation, turn the VOX switch on. Hold 
the key down and increase the VOX GAIN control, on the left 
side of the transceiver, until the VOX relay just operates. It 
is desired to change the release time constant of the VOX 
circuit, adjust the DELAY control, also on the left of the 
transceiver. 


The plate current for CW operation should be about 200 
ma. Use the CAR control to adjust the carrier level for CW 
operation. At 200 ma of IP there may be no ALC reading. 


TABLE 4. Meter Switch Positions for Different Modes 


ei ee METER Switch Approx. Readings 


Peaked 
75 ma 
1/3 scale 
800V 


None or within 
ALC range 


200 ma 
2/3 scale 
750V 


USB or LSB Within the ALC range 
on voice peaks 
60 to 250 ma 
0 to 2/3 scale 
800V 


* Recommended monitoring position during operation. 


4.14 OPERATION WITH A LINEAR 
AMPLIFIER (See Figure 32) 


Tune and load the TS-520S as described in Sections 4.1 
through 4.11 and adjust it for the selected mode. 


The REMOTE connector on the back panel is provided for in- 
terconnections with an amplifier. See the instruction 
manual of the amplifier to determine whether the linear re- 
quires a normally open (during receive) or a normally closed 
(during receive) relay contact. Connect either pin 3 (normal- 
ly closed to ground during receive) or pin 5 (normally open to 
ground during receive) of the REMOTE connector to the con- 
trol jack on the amplifier. 

Connect the ALC feedback from the amplifier to pin 6 of the 
REMOTE connector. The output of the TS-520S is quite 
adequate to drive most amplifiers to full rated output. 


4.15 FIXED FREQUENCY OPERATION 


The TS-520S has a built-in crystal controlled oscillator for 
fixed frequency operation. This feature is most useful for 
commonly used frequencies, nets, or any situation where 
crystal controlled operation is required. To use the fixed 
frequency oscillator, turn the FUNCTION switch to the FIX 
position. Select one of the four available channels with the 
fixed channel selector switch and tune and load the TS- 
520S as described in Sections 4.1 through 4.11. Simply 
‘operate the transceiver as described in Sections 4.12 and 
4.13. 


Section 6.2 (page38 ) describes installation and netting of 
fixed channel crystals. The crystal frequency is determined 
by the following formulas. 


® LSB OPERATION 


Crystal Frequency (MHz) = 5.5015 MHz + X — Operating 
Frequency (MHz) 


@ USB OPERATION 


Crystal Frequency (MHz) = 5.4985 MHz + X — Operating 
Frequency (MHz) 


DC 9V O 


Crystal Specifications 
1. Frequency:4.900 to 5.500 MHz 
2. Type of holder: HC-25. U 
3. Multiplication: Fundamental 
4. Frequency tolerance: 

- 0.002% at normal temperature 
5. Oscillator circuit: Shown below. 


O 
Crystal 


@ CW OPERATION 


Crystal Frequency (MHz) = 5.5 MHz + X — Operating 
Frequency (MHz) 
1.8 for the 160 meter band 
3.5 for the 80 meter band 
7.0 for the 40 meter band 
14.0 for the 20 meter band 
21.0 for the 15 meter band 
28.0 for the 10 meter band or 
28.5 for the 10 meter band or 
29.1 for the 10 meter band 


| 


I 


xxx x KKK OX 
i] 


Crystal Specifications: HC-25/U holder, 4.9 to 5.5 MHz os- 
cillation frequency, and see Figure 12 for type of oscillation 
circuit. 


Example: Desired Operating Frequency = 7.255 MHz 
Crystal Frequency (for CW) = 5.5 MHz + 7.0 MHz — 
7.255 MHz = 5.245 MHz 


This same crystal will operate on each band. 
Operating Frequency (CW) = 5.5 MHz + X (in MHz) — 
Crystal Frequency (in MHz) 


Example: Crystal Frequency = 5.245 MHz 
On the 14 MHz band the crystal will oscillate at 
Operating Frequency (CW) = 5.5 MHz + 14.0 MHz — 
5.245 MHz 
= 14.255 MHz 


2SC460(B) 


‘@ 


4.9~5.5MHz 
| Vr.m.s 


Ho 
0.0! 


Fig. 12 Crystal Oscillator Circuit 23 


4.16 INTERNAL CROSS CHANNEL 
OPERATION 


The TS-520S contains a unique design feature which allows 
cross channel operation without a separate external VFO. 
The TS-520S’s internal VFO is used together with the fixed 
frequency oscillator to allow reception and transmission on 
different frequencies. The fixed channel oscillator must have 
one or more accessory crystals installed for this feature to 
work. 


FUNCTION TRANSMIT RECEIVE 
cae CONTROL cnc a 
Fixed channel 
ec ceill an 4 
FIX.R Fixed channel 
oscillator 
Fixed channel Fixed channel 
FIX : 
oscillator oscillator 


4.17 MOBILE OPERATION 


The compact size and solid-state design of the TS-520S 
make it ideal for mobile use, by using optional DS-1A. 
Be sure to use a mobile antenna which meets the re- 
quirements described in Section 1. 


The normal operating procedures, described previously, app- 
ly to mobile operation. The noise blanker should be used to 
reduce ignition and impulse noises for clear reception. 
Remember that during transmission the transceiver draws 
about 15 amps so be careful not to drain the car's battery. 


4.18 DX OPERATION (Use of PROCESSOR 
PULL ON) 


In DX (long distance) operation, it may be increased the 
talk-power by using the speech processor. The audio quality 
of the transmitted signal will be more natural without this 
control operating. Therefore, for normal operation push this 
control in. 
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4.19 SSTV OPERATION 


The TS-520S will adapt very well to slow scan television 
operation. The only cabling required are connections 
between the PHONE PATCH IN jack (or MIC connector) of 
the TS-520S and the output of the television console, and 
between the PHONE PATCH OUT jack (or SPEAKER jack) of 
the TS-520S and the input of the television console. 


Be careful to keep the input power of the transceiver down 
to a safe level with the MIC control. If you exceed the plate 
power dissipation capability of the tubes, they will be 
damaged. 


4.20 OPERATION WITH A PHONE PATCH 


The TS-520S has rear panel jacks to facilitate using the 
TS-520S with a phone patch. The PHONE PATCH OUT jack 
has an impedance of 8 ohms and the PHONE PATCH IN 
jack requires a high impedance input. See the instruction 
sheet of the phone patch for cabling instruction. 


4.21 NOVICE OPERATION 


The Kenwood TS-520S offers the unique opportunity to the 
beginning amateur of buying a top quality ham rig which 
adapts to novice operation at very little cost. So the initial 
equipment investment is good for what ever level of license 
to which the operator advances. 


For the novice to operate the Kenwood within the legal 
power limitation, all he has to do is remove one of the final 
tubes from the final RF section and replace it with a low cost 
module available from your dealer. Alternately adjust the 
carrier level control to keep the plate input power below 75 
watts (approximately 90 ma). Adjusting the carrier level 
yields much less power output because it reduces the ef- 
ficiency of the tubes. 
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SECTION 5. CIRCUIT DESCRIPTION 


(SECTION 5. CIRCUIT DESCRIPTI 
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5.1 GENERAL DESCRIPTION 


Figure 13 shows the block diagram of the TS-520S. To 
better understand the transceiver’s circuit, refer to the block 
diagram as you read this circuit description. The transceiver 
is totally solid state, except for the two final tubes and the 
driver, utilizing 19 FETs, 52 transistors, and 101 diodes. 


Modular construction techniques place all circuitry, on 
printed circuit boards. These modules greatly simplify 
trouble shooting and repair procedures. 


Receiver circuitry is designed in a double superheterodyne 
configuration. The transistorized transmitter section 
employs a dual conversion configuration using a filter type 
SSB generator. 


Dual gate MOS FET’s are used throughout the transmit/- 
receive amplifier, except for the three power tubes and the 
AF amplifier. The used of these transistors allows excellent 
two-signal performance as well as excellent AGC (and ALC) 
characteristics. 


® TRANSMITTER SECTION (Refer to Figure 13) 


The current generated by audio at the microphone is 
amplified by the microphone amplifier (located on the 
GENERATOR board). The output from the. microphone 
amplifier is injected, along with a 3.395 MHz carrier, into the 
four diodes which form the balanced modulator. The DSB 
output produced by the balanced modulator is fed to the first 
IF amplifier and then through the crystal filter (on the IF 
board) resulting in an SSB signal. 


The 3.395 MHz SSB signal is mixed with the output of the 
VFO (5.5 to 4.9 MHz) by the first transmit mixer creating the 
second transmit IF signal (8.895 to 8.295 MHz). This signal 
is mixed with the output of the heterodyne crystal controlled 
oscillator, by the second transmit mixer, to produce the final 
transmitted SSB frequency. 

The SSB signal is amplified by the 12BY7A driver tube to 
drive the two S2001A (6146B) amplifier tubes in the final 
stage. They operate in class AB1. The output signal is 
transmitted through a pi-network to the antenna. The 
impedance of the pi-network is 50 ohms. 


@ RECEIVER SECTION (Refer to Figure 13) 


The incoming signal from the antenna is fed through the 
antenna coil to the RF section, where it is one-stage 
amplified. The amplified signal is passed to the first receiver 
mixer for conversion to the first IF signal (8.895 to 8.295 
MHz). The first IF signal is mixed with the VFO output by 
the second receive mixer to generate the second IF signal. 
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The AGC voltage is extracted at the output of the second 
mixer. The signal passes to the NB board where it is 
amplified and passes through the blanking gate. The 
blanking gate is turned on, or open, when the noise blanker 
switch is turned to the OFF position. When the noise 
blanker switch is turned on, the gate opens and closes as 
controlled by the noise components separated from the sig- 
nal by the input filter of the noise blanker circuit. 


The signal then feeds through the crystal filter to be 
amplified: by the two-stage amplifier on the IF board and 
detected by the detector on the GENERATOR board. Here 
the RF signal is transformed to AF. 


The AF signal is amplified by the complimentary amplifier. 
The AF output impedance is 4 to 16 ohms. 


5.2 CARRIER BOARD (X50-0009-01) 


The Carrier Board produces a carrier signal during 
transmission and acts as the BFO for the ring detector 
during reception. The transistor Q1 comprises a Pierce B-E 
oscillator. The buffer amplifier, Q2, delivers a steady output 
signal. The oscillation frequency switching for a desired 
mode of operation is made by diode switchings, D1 through 
D4. Each diode forms the respective oscillator circuit when 
a forward voltage is applied across it to reduce its internal 
resistance. If the forward voltage is not applied, the diode 
resistance becomes so high in the resistance that it is 
isolated from the circuit. This disables the oscillation. 
The oscillation frequency is 3396.5 kHz for both USB 
transmit and receive modes, 3393.5 kHz for both LSB 
transmit and receive modes, 3394.3 kHz for CW receive 
mode, and 3395.0 kHz for CW transmit mode. 


CAR UNIT (X50-0009- 01) 
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Fig. 14 Carrier Board 


5.3 GENERATOR BOARD (X52-1090-00) 


The Generator Board, which is a heart of this SSB 
transceiver, produces a DSB (double side band) signal. The 
operation is as follows. 


The AF signal coming from the microphone is amplified — 
through Q3, Q6, and Q5. The amplified signal is applied to 
the ring modulator, comprised of four diodes, which 
produces a carrier-suppressed DSB signal. This DSB signal 
is. amplified through the buffer amplifier, Q1 (FET), and is 
delivered to the succeed IF Board. The crystal filters 
contained in the IF Board, then, further suppresses the 
carrier and undesirable side band of the DSB signal to create 
a complete SSB signal. 

in the CW mode of operation, a DC voltage is applied ot the 
ring modulator to unbalance it to obtain the required carrier. 


The Generator Board, also, has a microphone compressor 


GENERATOR UNIT ° 
(X52- 1090-00) 3798 


circuit, which is activated by the PROCESSOR switch 
located on the front panel. The AF signal output of Q3 is 
further amplified through Q4, Q8, Q9, and Q10. The 
amplified signal is delivered to Q6 through the diode 
switching, which is activated by the PROCESSOR switch. 
Gain control is made in the manner that the output of Q10 is 
phase-inverted by Q11, is bridge-rectified by the four diodes, 
and is DC-amplified through the control amplifier, Q12, to 
produce a pinch-off voltage which controls the attenuator, 
Q7 (FET). The desired time constant is obtained at the 
output of Q12. The actual microphone compression is 
around 20 db for 10 mV microphone input. The microphone 
gain can be set irrespective of the PROCESSOR switch as 
the MIC GAIN control is placed at the input end of Q6. 


In addition, the Generator Board has a transistor switching 
circuit which prevents the carrier from entering the receive 
ring detector and transmit ring modulator during 
transmission and reception, respectively. 


De,7:1S2se8 L}—+ 1 


2 ”| Q1:3SK35(GR),Q2:2SC460(B) 
Q3,4:2SC1000(GR) 
Q5,6,9,10:2SC 733(Y) 
Q7,8.2SK30(0) 
Q11,12:2SC945(R) 


Fig. 15 Generator Board 


27 


5.4 RF BOARD (X44-1200-00) 


The RF Board provides the most functions as compared with 
the other boards of the TS-520S. It consists mainly of a 
transmit system, a receive system, an ALC circuit, control 
circuits, and a local oscillator circuit. 


&@ TRANSMIT SYSTEM 


The second IF signal from the IF Board passes through the 
bandpass filter and is frequency-converted to a desired RF 
signal in a given amateur band by the transmit second mixer, 
Q1. The RF signal, in turn, is amplified by the exciter, V1, to 
a level enough to excite the final power tube. 


NOTE: 
To the anode of V1 is connected the Drive Coil Board 
(X44-1190-00). 
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@ RECEIVE SYSTEM 


An amateur band signal coming into the ANT connector 
enters the ANT Coil Board (X44-1170-00) through the 8 
MHz IF trap coil. The signal, then, is stepped up by the 
frequency band coil and is applied to G2 of the receive first 
mixer, Q2, where it is converted to the receive first IF signal. 
The IF signal is fed through the bandpass filter to the IF 
Board. 


NOTE: 
The MIX Coil Board (X44-1180-00) connected to the drain 
of Q3 is also used with the Transmit System. 
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Fig. 16 RF Board 


28 


B WWV RECEIVE CIRUIT 


The TS-520S has a converter circuit for specific use of 
receiving the WWV wave. The 15 MHz standard wave 
coming into the antenna passes through the diode switch 
interlocked with the BAND switch and is applied to T5 
where it is stepped up. The signal, then, is RF amplified 
through Q5 and is frequency-converted to the receive first IF 
signal by Q4. The IF signai is fed to the IF Board through the 
same bandpass filter as in the usual RF signal reception. 


@ ALC CIRCUIT 


The ALC (Automatic Level Control) Circuit, which uses a 
transistor, Q10 of rather high breakdown voltage, produces 
the ALC voltage when a current around 30yuF flows to the 
grid of the final power tube. The ALC time constant is set 
“slow” in the SSB mode and “fast” in the CW and 
PROCESSOR-ON modes. 


@ CONTROL CIRCUITS 


The RF Board has a transmit and receive bias control circuit. 
The transistor Q11 cuts off the transmit second mixer, Q1, 
when the TS-520S is DC-powered. 


B LOCAL OSCILLATOR CIRCUIT 


The Local Oscillator Circuit is a crystal-controlled oscillator 
which selects a crystal for each amateur frequency band. It 
serves as the second local oscillator in the transmit mode 
and as the first local oscillator in the receive mode. The 
crystals and oscillation coils are contained in the OSC Coil 
Board (X44-1160-00). Q6 is the oscillator diode and Q7 is 
the buffer amplifier. For receiving the WWYV is used Q8 
which forms a nonadjusting oscillator circuit and feeds its 
output to Q4. Each local oscillator output is fed out through 
the buffer amplifier, Q9, to the DG-5 Digital Display (optio- 
nal). 


5.5 IF BOARD (X48-1060-01) 


The IF Board is important both for the transmit and receive 
Operations. In the transmit mode of operation, the SSB 
crystal filter, XFl, suppresses the undesirable sideband and 
carrier of the DSB signal fed from the Generator Board to 
make a complete SSB signal. This SSB signal is amplified 
through G1 of the IF amplifier, Q1, which is also used for the 
reception and enters the transmit mixer, Q2. The local 
oscillator signal delivered from the VFO Board, on the other 
hand, passes through the lowpass filter around 7 MHz 
cut-off frequency, T10, T11, and T12, to G2 of Q2. The two 
signals, the SSB signal and local oscillator signal, are mixed 
by Q2, that is, the SSB signal is converted to the second IF 
signal. The second IF signal is delivered through the 
bandpass filter to the RF Board. 


NOTE: ——-—___--_--——— 
In transmission, the receive IF amplifier, Q3 and Q4, and the 
receive VFO mixer, Q9, are cut off by the negative voltage 
appearing at the RB terminal. 


On the other hand, in the receive mode of operation, the first 
IF signal delivered from the RF Board passes through the 
bandpass filter to the VFO mixer, Q9, which frequency- 
converts it to the second IF signal. This second IF signal 
enters through IFT the NB Board, the output of which comes 
through XF1 to the IF amplifier, Q@1, which is also used for 
the transmission, as in the transmit state. In this stage and 
following two IF stages, Q3 and Q4, the IF signal is 
amplified and connected to the ring detector in the 
Generator Board. 


NOTE: — 
In reception, the transmit VFO mixer, Q2, is cut off by the 
negative voltage appearing at the TBL terminal. Q5 and O6 
form an AGC amplifier circuit. Q6 switches the AGC action 
to “slow”, “fast”, or “OFF’ and serves for RF gain control. 


The SSB crystal filter has a diode switching at each of the 
input and output ends. If the CW crystal filter (YG-3395C, 
optional) is installed, the diode switching circuit can select 
one of the crystal filters with the MODE switch interlocked 
to it. 

Q7 and Q8 form an ALC meter circuit during transmission 
and function as S-meter circuit. 


29 


Q1,3,4:3SK35(GR), Q2:3SK35(Y) 
Q5,6:2SC733(Y),Q7:2SK19(GR) 

Qe :2SA495(Y), Q9:3SK41(L) 
D1,2:1S1007, D3,4.1S1587, Ds,6.1N60 
D7,9,12: 1S1555, 011: WZ-090 


IF UNIT (X48- 1060 - 01) 
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Fig. 17 IF Board 


5.6 NB (NOISE BLANKER) BOARD 
(X54-1080-10) 


The NB Board may roughly be classified into two circuit 
systems: a sound signal system and a noise signal system. 
In the signal system, the signal from the VFO mixer on the IF 
Board passes through the bandpass filter comprised of three 
IFTs and is amplified through Q1. The signal, in turn, passes 
through the balanced blanking gate and is led to the NBO 
terminal. 

On the other hand, the noise signal is amplified through Q2, 
Q3, Q7, and Q4. The amplified signal passes through the 
noise rectifier circuit, comprised of D5 and D6, and is 
applied to the base of Q6. The AGC time constant circuit of 
Q6 is preset so that it may not respond to pulsed noises, but 
functions for short period, continuous signals like SSB. 
Therefore, Q3, Q7, and Q4 work at near the maximum gain 
when pulsed noise comes in and they are suppressed in the 
gain by the AGC voltage when continuous signal enters. 


If the NB switch is turned on, the emitter of Q5 is grounded. 
When pulsed noise comes in, Q5 is turned on, which 
grounds its collector. The blanking gating diode connected 
to the collector of Q5, then, is inverse-biased for a certain 
period of time determined by the time constant circuit 
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comprised of R3 and C7. This opens the signal line, thereby 
eliminating the noise. The audio signal from which the 
pulsed noise has been removed can be produced as if a clear 
signal is received. 


<a ae 
Q1:3SK22 (GR), O2:2SK19 (GR), Q3,4,7.25C460(B) Ons 
Qs,6:2SC733(Y), 01~4:1S1587, Ds,6:1N6O,D7:MV-13 SI! ao 


Fig. 18 NB Board 


5.7 AF BOARD (X49-0008-01) 


The AF Board contains a complementary, OTL AF amplifier, 
a CW semi-break-in circuit, a CW sidetone oscillator for 
monitoring, and a detector for calibration. Q5 comprises a 
preamplifier for amplifying audio signal delivered from the 
ring detector. C15 and C18 in the preamplifier circuit cut 
out high frequencies. The amplified signal passes through 
the AF GAIN control, and is amplified through Q1 and Q2, 
and is further power-amplified through Q3 and Q4. 


NOTE: ———_———<—<<_ 
In tranmission, Q5 is cut off by the positive voltage 
appearing at the RL terminal. 


The sidetone oscillator, which is of a phase-shift type. 
oscillates a signal around 750 Hz. The oscillator works only 
when the MODE switch is set to the CW position and a key 
is plugged into the KEY jack and is closed. 


NOTE: ——____—_ 
1. If the DS-1A DC-DC Module is installed in the TS-520S 
for operation by DC power and when the H.SW switch 
is at the OFF position, the sidetone oscillator does not 
work. This is caused by the fact that turning the H.SW 
switch off makes the DC-DC converter oscillation stop, 
which does not supply the bias voltage to Q6 and the 
control voltage to the switching diode D3. 
2. VR2 is used-to preset the sidetone oscillator output 
level. 


o°o. © AF UNIT (X49- 0008-01) 
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Fig. 19 AF Board 


5.8 VFO BOARD (X40-1070-01) 


The VFO Board produces a signal of variable frequency in 
the range from 5.5 MHz (at division “O" on the Sub-dial) to 
4.9 MHz (at division 600"). The oscillator is of a modefied 
Clapp type using a FET. The buffer also uses another FET, 
which assures very stable oscillation. The buffer follows a 
harmonic filter and a Darlington output amplifier, Q3 and 
Q4, which also assures stable operation against load 
change. 


CAUTION: 

Do not change VFO Board mechanisms and circuits. 

If repairs are effected by anyone other than an authorized 
personnel, the performance warranty will become void. 


VFO UNIT (X40- 1070-01) 
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Q1:3SK22(Y), Q2:2SK19(Y),Q3,4: :2SC460(B) 
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Fig. 20 VFO Board 


5.9 MARKER BOARD (X52-0005-01) 


The crystal-controjled oscillator, Q1, produces 100 kHz 
signal. The ceramic trimmer, TCI, connected to the collector 


' of Q1 is used to precisely adjust the oscillation frequency. 


The oscillation signal of Q1 is waveform-shaped by the 
diode D1 and precisely synchronizes to 25 kHz the free- 
running multivibrator, comprised of Q2 and Q3, which is 
oscillating around 25 kHz. The 25 kHz signal is phase- 
inverted by Q4 and can be fed out for use with an external 
equipment. 


MARKER UNIT (X52-0005-01) 
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Fig. 21 Marker Board 
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5.10 VOX BOARD (X54-0001-00) 


In the SSB mode of operation, the voice signal coming from 
the microphone amplifier (or the sidetone signal in CW) 
enters the MV terminal. The signal is amplified through Q3 
and is rectified by D6 to a DC voltage in proportion to the 
input level. When the DC voltage is applied to the base of 
Q4, this is turned on and lowers the base potential of Q6 
down. 


If Q4 is cut off with no input signal, the base and emitter of 
Q5 are at the same potential, thus turning Q5 off. Therefore, 
C10 is charged through D7 by the boltage preset with the 
delay control. If Q4 is turned on with the voice signal 
coming into the MV terminal, on the other hand, it also turns 
on QOS, through wich C10 discharges. 


NOTE: 7 
The hold time of the VOX is when the voice signal exists at 


the MV terminal. 


Transistors Q6 and Q7 form a Schmitt trigger circuit. When 
Q4 is in the “off’’ state, Q6 is in the “on” state and Q7 in the 
“off’’ state. When Q4 is in the “on” state, on the contrary, 
Q6 is in the “off’’ state and Q7 in the ‘’on” state; in addition, 
Q8 also turns on, which activates the stand-by relay. 


The anti-VOX signal coming from the AF unit to the AV 
terminal is stepped up by T1 and is full-wave-rectified by D1 
to D4. The rectified voltage cuts Q1 off. This charges C5 
through R4 and at the same time, turns Q2 on. In turn, Q2 
grounds the base of Q4 to turn off, thereby stopping the 
VOX. 


Qi~4,6,7:2SC373 
Qs,8.2SA562(Y) 
Di~4,6~8:1N60 
Ds,9:1S1555 


Fig. 22 VOX Board 
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5.11 FIXED CHANNEL-AVR BOARD 
(X43-1100-00) 


This board consists of a fixed channel crystal-controlled 
oscillator, a 9V AVR (automatic voltage regulator), and a 
—6V DC-DC converter. The crystal-controlled oscillator, 
comprised of Q1, is of a Pierce C-B type. Q2 and Q3 forma 
Darlington buffer amplifier, which feeds the oscillation signal 
out. TC1 through TC4 are trimmers for precisely adjusting 
the oscillation frequency. 


The 9V AVR supplies with 9V DC the main oscillator circuits 
and control circuits in the TS-520S. The transistor Q4 
controls the current Q5 and Q6 magnify an error voltage. 
Q7 compensates the temperature characteristic of Q6. D3, 
a zener diode, gives a reference voltage. 


In the —6V DC-DC converter, Q8 and T1 form a back 
coupling oscillator which produces a signal around 400 Hz. 
The signal is rectified by D4 through D7 to a —6V DC, 
which is stabilized by the zener diode D8. 


pein oe AVR UNIT (X43- 1100-00) 
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Fig. 23 Fixed Channel and AVR Board 


5.12 RECTIFIER BOARD (X43-1090-02) 


This board has all the rectifiers used with the TS-520S. The 
800V high voltage is obtained by a voltage doubler rectifier, 
the 300V, 210V, and C-voltage by a half-wave rectifier, and 
the 14V voltage by a bridge rectifier. 


RECTIFIER UNIT 
(X43-1090-02) 
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Di~e: VO8I 
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De~11: VO3C 


Fig. 24 Rectifier Board 


5.13 HV BOARD (X43-1110-00) 


The HV (High Voltage) Board has a voltage divider providing 
a voltage used to indicate the anode voltage of the final 
power tubes, a voltage divider providing a screen grid 
voltage of final power tubes in tuning the TS-520S. 


HV UNIT 
(X43 -1110-00) 


Fig. 25 HV Board 


5.14 INDICATOR BOARD (X54-1120-00) 


This board has light-emitting diodes “VFO”, “FIX”, and 
“RIT” located above the Sub-dial scale. Each diode 
indicates the turn-on states of the respective functional 
boards. 
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Fig. 26 Indicator Board 


5.15 FINAL POWER AMPLIFIER BOARD 
(X56-1200-00) 


This board contains all final power amplifier circuits except 
the pi output tank, which is placed at the power output end. 


FINAL UNIT 
(X56- 1200-00) 


Fig. 27 Final Power Amplifier Board 
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DANGEROUS HIGH VOLTAGES ARE PRESENT WITHIN THE CASE OF THE TS-520S WHEN THE 


TRANSCEIVER IS TURNED ON. 


EXERCISE EXTREME CAUTION TO AVOID ELECTRIC SHOCK. 


6.1 GENERAL INFORMATION 


The TS-520S has been factory sligned and tested to 
specifications before delivery to the customer. Under 
normal circumstances the transceiver will be properly 
adjusted to operate in accordance with these operating 
instructions. In fact, the equipment owner can void the 
transceivers warranty by attempting service or alignment 
without permission from the factory. 


When operated properly, the transceiver can give years of 
service without requiring realignment. The information in 
this section fives some general service procedures which 
can be accomplished without sophisticated test equipment. 


® REMOVING THE CABINET (See Figure 28) 


Figure 28 shows how to remove the TS-520S's cabinet. 
Remove the eight top cover screws and the nine bottom 
cover screws and lift away the panels. The speaker leads 
will still be attached to the chassis so be careful when 
removing the top cover. The leads can be unplugged, if 
necessary. 


® SERVICE POSITION (See Figure 29) 
The TS-520S should be placed on its side, with the final 


Fig. 28 Removing the TS-520S’s Case 
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section up, for any alignment or service. This position 
permits adequate ventilation for the final tubes as well as 
easy accessibility to the modules. Most of the described 
adjustments can be made without removing the boards from 
the transceiver. 


6.2 ACCESSORIES 


CAUTION: ——__ 
BE SURE THE TRANSCEIVER IS UNPLUGGED AND 
TURNED OFF BEFORE REMOVING THE CASE. 


@ INSTALLING THE CW FILTER (See Figure 30) 


Remove the top and bottom covers from the transceiver (be 
careful of the speaker leads). Locate the IF board (it holds 
the SSB crystal filter) and move the brown wire from the 
SSB terminal to the CW terminal, as shown in Figure 30. 


Remove the three screws securing the VR mounting 
hardware on the side panel and tilt the board down about 90 
degrees from its normal position. Screw the filter onto the 
board with the provided nut and solder the filter's pins to the 
board. Be careful to use a low power soldering iron for only 
a short time. Too much heat will damage the crystal filter! 


Fig. 29 Service Position for the TS-520S 


Install the 

filter here. 

Move the brown leed from 
the SSB terminal to the 
CW terminal. 


YG-3395C 


Fig. 30 Installing the Accessory CW Filter 


Reconnect the VR mounting hardware and replace the 
covers. If the speaker lead was disconnected, be sure to 
reattach that also. 


B INSTALLING THE DC-DC CONVERTER (DS-1A) 


1. Remove the patch plate located on the rear panel of 
TS-520S. ; 

2. Secure the DC-DC unit to the rear panel using the four 
tapping screws supplied with the unit. 

3. Select the correct color coded lead from the DC-DC unit 
making sure that the color code corresponds to that of 
the lead connected to the DC-DC terminal board 
adjacent to the power transformer. 

Solder the lead onto the terminal board. 


® REMOTE CONNECTIONS 


Figure 32 shows the REMOTE connector. This 8-pin plug 
can be used for attaching linear amplifiers, or other external 
accessories to the transceiver. 


Rear panel of TS-520S 
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Fig. 31 Installing the Accessory DC-DC Converter 
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_ Fig. 32 REMOTE Connector 
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@ EXTENSION FEET 


The TS-520S is provided with two extra feet which can be 
used to raise the front panel of the transceiver. In some is 
operating positions the tilt makes it easier to read the dial 
and meter. Figure 33 shows how to install the feet. 
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B® TRANSVERTER (TV-502) 


To connect the transverter to TS-520S, proceed as follows: 
Check that the power to the transverter and TS-520S is 
OFF. 

2. Connect the cable supplied with the transverter to the X 
VERTER connector of TS-520S and the CONTROL 
connector of the transverter (2 m CONTROL connector 
for TV-502). 

3. Connect the supplied pin-cords to the X VERTER OUT 
jack of TS-520S and the TX IN jack of the transverter (2 
m TX IN jack for TV-502). 

4. Connect the supplied earth cable between the GND 
terminals of TS-520S and the Transverter. This 
connection is necessary because it prevents electrical 
shocks and provides stabilized operation. 

5. Turn on the transverter switch on the rear panel of 
TS-520S. The SG switch may be left in the ON 
position. Changeover between HF and VHF is 
automatically accomplished by the POWER switch of 
the transverter. Be sure to turn off the transverter 
switch when the transverter is not connected. TS-520S 
requires no modification for transverter operation. 

6. Connect the antenna to the ANT terminal on the rear of 


Fig. 33 Attaching the Extension Feet the transverter (144 MHz for TV-502). 


7. Check to see that the POWER switch and the standby 
switch of TS-520S are set to OFF and REC 
respectively. Also, check that the POWER switch of the 
transverter is set to OFF. Then connect the power cords 
to AC outlet (or DC power source for DC operation). 
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Fig. 34 Connecting of Accessory Transverter 


@ CONNECTION OF VFO-520S 


The VFO-520S is developed for further enhancing the 
capabilities of your TS-520S. Figure 35 shows a connection 
of the VFO-520S to the TS-520S. Keep the 9-pin MT plug 
put in the EXT VFO connector on the TS-520S until the 
VFO-520S is connected to it. The VFO interconnecting 
cable is supplied as an accessory with the VFO-520S. 


Only by controlling the FUNCTION switch on the VFO-520S 
you can enjoy highly advanced and comprehensive 
operations as if you use two transmitters and receivers 
each. ” 


VFO-520S 


ee 


GNO VFO OUT 


4 To calibrate your TS-520S VFO output frequency with the 
VFO-520S output frequency, proceed as follows: 
1. The FUNCTION switch on the TS-520S may be at any 
position. 
2. Set the TS-520S in the receive mode of operation. 
3. Set the FUNCTION switch to the CAL-RMT position. 
4. Tune the TS-520S VFO output frequency and the 
VFO-520S output frequency until a zero beat is heard 
when two frequencies coincide with each other. 
For more detailed information of the VFO-520S, read the 
“OPERATING MANUAL FOR VFO-520S”. 


TS-520S 


Fig. 35 Connecting of Accessory Remote VFO 


@ CONNECTION OF DG-5 DIGITAL DISPLAY 


Your TS-520S can connect the DG-5 by plugging the signal 
cable and power cable only as illustrated in Figure 36. 
Notice that the connectors on the two units are different in 
the arrangement. Be careful of inserting each pin 
plug-equipped coaxial cable of the same color into the 
connector jacks of the same reference. Now, turn on the 
POWER switch on the TS-520S, which will allow the DG-5 
to run. The DG-5 is capable of reading the TS-520S 
operating frequencies as precise as an order of 100 Hz. For 
more detailed information, read the “OPERATING MANUAL 
FOR DG-5 DIGITAL DISPLAY”. 


TS-520S 


Fig. 36 Connecting of Accessory Digital Display 
a7 


CAUTION: 
The Antenna cores are fragile. Be careful not to break them 
during alignment. 


@ FIXED CHANNEL CRYSTAL INSTALLATION 


Section 4.15 describes fixed frequency operation with the 
TS-520S. To install the accessory crystals, remove the 
transceivers top cover and locate the FIXED CHANNEL-AVR 
board directly behind the VFO. OSC COIL UNIT 

MIX COIL UNIT 
Insert the crystal in the desired channel position (the 
positions are labeled on top of the VFO case) and use the 
appropriate trimmer (TC1 through TC4) to net the crystal. 
The CAL-FIX feature of the TS-520S can be used to net the 


crystals as described in Section 4.4. 


ANT COIL UNIT 


DRIVE COIL UNIT 


6.3 RECEIVER RF SECTION ALIGNMENT 


The stand-by switch of the transceiver should be in the REC 


position during all of the receiver adjustments. Connect the 
transceiver to a 50 ohm dummy load. 


Turn the FUNCTION switch to CAL-25 kHz and use the 
output of the calibrator circuit to adjust the coils. Set the 
DRIVE control to the 12 o'clock position (the white line 
pointing towards the top of the transceiver). The coils can 
be aligned from the bottom of the transceiver without 
removing the boards. 


Set the BAND switch to the correct band and tune the VFO 
to the frequency shown in the table below to receive the ca- 
librator signal. Use the test rod included in the accessory 
bag to tune the antenna and mixer coils for a maximum 
S-meter reading. Figure 37 shows the location of the coils. 
Adjust the coils for each band as described below. When 
you finish, turn the calibrator off. Adjust only the antenna 
and mixer coils for a maximum S-meter reading. 
Adjustment of the heterodyne oscillator coils is described in 
the next paragraph and adjustment of the drive coils is 
described in Section 6.7. 


eat Alignment Frequency 
18 Mii 1800 Ms 
28.5 MHz 28.800 MHz 
21.0 MHz 21.225 MHz 


14.0 MHz 14.175 MHz 
7.0 MHz 7.150 MHz 
3.5 MHz 3.750 MHz 


ANTENNA*, MIXER*, and DRIVE Coil Alignment 
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28 MHz 


Fig. 37 RF Section Coil Diagram 


@ HETERODYNE CRYSTAL OSCILLATOR 


Adjust the heterodyne crystal oscillator’s coils by switching 
the BAND switch to each band and tuning the appropriate 
coil (see Figure 37) as described below. 


Turn the core of the coil clockwise until the crystal stops 
oscillating. You should be able to hear the point where this 
happens. From the point where the crystal stops oscillating, 
turn the core about one revolution back so that the crystal is 
again oscillating. If the core is left too near the threshold the 
oscillation may be unstable. Repeat the procedure for each 
band. For the 28 MHz band only the 28.5 MHz sub-band 
needs to be tuned. Tune the 1.8 MHz coil first and then tune 
the remaining coils (3.5, 7.0, 14.0, 21.0, and 28.5) in order. 


@ WWV ALIGNMENT 


' Turn the BAND switch to WWYV and tune the sub-dial to 
zero to receive the calibrator signal. Tune T4 and T5 on the 
RF board for a maximum S-meter reading. T3 is the WWV 
oscillator coil. Tune it for a maximum S-meter reading and 
then turn 1/4 turn counter-clockwise. The oscillator 
frequency is 23.895 MHz. 


CAUTION: 
Do not attempt to tune coils T1 and T2. 


6.4 NOISE BLANKER BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the DRIVE 
control for a maximum S-meter reading. Align coils T1 
through T5 (on X54-1080-10) for a maximum S-meter 
reading. 


Attach a 10V DC meter between the collector of Q6 


(2SC733) and the chassis and tune coils T6 and T7 for a mi- 
nimum voltage reading on the volt meter. 


6.5 IF BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the DRIVE 


control for a maximum S-meter reading. Adjust T2, T5, T6, 


and T9 (on X48-1060-01) for a maximum S-meter reading. 


CAUTION: 
Do not adjust T1, T3, T4, T8, T10, T11, T12 or T13. 


@ S-METER ZERO 


If the S-meter requires recalibration, set the BAND switch to 
14 MHz, turn the noise blanker off, and turn the RF GAIN 
control fully clockwise. With no antenna connected, set the 
zero adjust potentiometer, VR1 on the IF board, for a reading 
of zero on the S-meter. 


@ S-METER SENSITIVITY ADJUST 


Apply a 14.175 MHz signal from an RF generator, accu- 
rately calibrated to produce a 50yuV signal, at the antenna 
connector. Peak the S-meter for a maximum reading by tu- 
ning in the signal with the main tuning knob and by 
adjusting the DRIVE control. Then adjust the sensitivity 
potentiometer, VR2, for an S-meter reading of SQ. 


6.6 FIXED CHANNEL-AVR BOARD 
ALIGNMENT 


@ AVR CIRCUIT 


Connect a 15V DC voltmeter between the 9 terminal (on 
X43-1100-00) and the chassis. Adjust VR1 for a 9 volt 
reading. 


@ RIT ZERO 


When the RIT circuit is turned on, and the RIT control is set 
to zero, the receive frequency should be exactly the same as 
the transmit frequency. If the frequency is not the same, use 
the RIT zero control, VR2 to adjust it. 


To zero the RIT, turn on the calibrator and tune the VFO for 
about a 1000 Hz calibrator tone. Turn the RIT control to 
zero. Turn on the RIT switch and adjust VR2 for the same 
1000 Hz tone. Push the RIT switch on and off to be sure the 
tones are identical. 


# AGC BIAS 


Connect a 5V DC voltmeter between terminal RF1 and the 
chassis. Adjust VR3 for a meter reading of 3.3 volts. 
This adjustment may affect the S-meter readings so the 
meter will have to be recalibrated. 


6.7 DRIVE COIL ALIGNMENT 


Slide the back panel SG switch off (down), center the DRIVE 
control, and turn the METER switch to ALC. Be certain to 
connect a 50 ohm dummy load to the antenna connector. 
Turn the MODE switch to TUN or CW and flip the stand-by 
switch to SEND. Align the DRIVE coils (on X44- 1190-00 in 
the RF section) at the frequencies and in the sequence 
shown in Section 6.3. Tune the coils for a maximum ALC 
reading. Slide the SG switch on. 


6.8 CARRIER BALANCE ADJUSTMENT 


Tune the TS-520S into a 50 ohm dummy load for operation 
at 14.175 MHz. Turn the MODE switch to LSB, set the 
METER switch to RF, and turn the RF VOLT control to its 
maximum level. If the ring modulator is out of balance, the 
meter will show output when the stand-by switch is set to 
SEND. 


To balance the carrier, alternately adjust TC1 and VR2 on 
the GENERATOR board for a minimum RF meter reading. 
Switch back and forth between LSB and USB to minimize 
both readings. 
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6.9 TRANSMITTER NEUTRALIZATION 


The TS-520S requires neutralization every time either of the 
final tubes is changed. 


Tune up the TS-520S into a 50 ohm dummy load at 28.5 
MHz for CW operation as descrived in Section 4. Set the 
SG switch to off (down) and place a sensitive RF voltmeter 
across the dummy load. Flip the stand-by switch to SEND 
and adjust TC1 (reached through the adjustment hole in the 
top of the final section) for a minimum reading on the 
voltmeter. After the final section is neutralized, flip the 
stand-by switch to REC and slide the SG switch on. 


A good receiver tuned to 28.5 MHz, works very well for 
neutralizing if an RF voltmeter is not available. Instead of 
tuning for a minimum voltage, tune for a minimum S-meter 
reading. 

CAUTION: 

Neutralization of the final section should be carried out with 
the chassis shield in place. Dangerous high voltages are 
present in the final section when the transceiver is turned 
on. Use an insulated tool to make this adjustment. 


6.10 VFO CALIBRATION 


The VFO should be calibrated with the dial scale. However 
if for some reason the VFO is too far off calibration for proper 
adjustment, there is an internal VFO adjustment. 


Remove the TS-520S’‘s case and locate TC1 on the VFO 
section. Turn the FUNCTION switch to CAL-25 kHz and 
tune the main tuning knob so that the dial pointer points to 
an even 25 kHz frequency. Adjust TC1 to zero beat the ca- 
librator frequency. 


6.11 CRYSTAL CALIBRATOR ALIGNMENT 


The crystal calibrator is factory aligned and should need no 
further adjustment. If it should drift out of calibration, find 
TC1 on the MARKER board. Tune the receiver to WWV at 
15 MHz and turn on the calibrator by switching the 
FUNCTION switch to CAL-25 kHz. Adjust TC1 until the ca- 
librator signal is zero beat with WWYV. 


6.12 REPLACING THE FUSE 


When the fuse blows, there is some cause. Be sure to find 
the cause before attempting operation. Use a 6 amp fuse 
for 120V AC operation, and a 4 amp fuse for 220V AC 
operation. Under no circumstances use a higher amperage 
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fuse than those specified. Extensive damage can be 
caused. Also, the warranty can be voided if an improper 
fuse is used. 


6.13 CLEANING 


The knobs, front panel and cabinet of the TS-520S are likely 
to become soiled after extended use. The knobs should be 
removed from the transceiver and cleaned with a neutral 
soap and warm water. Use a neutral soap (not harsh 
chemicals) and a damp cloth to clean the cabinet and front 
panel. 


Use an air blower or a soft bush to keep the interior clean 
and dust free. 


6.14 REPLACEMENT PARTS 


@ TUBES AND TRANSISTORS 


Operation of the TS-520S without proper tuning, or 
operation of the transceiver with a high voltage in excess of 
1000 volts, will significantly reduce the life of the final 
amplifier tubes. A bad tube or tubes should be replaced 
with S2001A (6146B) tubes. Matched tubes are not requi- 
red, however neutralization is required with new tubes. The 
driver is a 12BY7A. 


The transistors in the TS-520S can easily be damaged by 
being shorted or shocked by metallic tools. Be very careful 
during service operations, and when possible, use insulated 
tools. 


@ SERVICE PARTS 


Be sure to use replacement parts of equal or better ratings 
when servicing the transceiver. 


When ordering replacement or spare parts for your 
equipment, be sure to specify the following information: 


Model number and serial number of the equipment 
— Schematic number of the part — and the board 
number on which the part is located. 


Should it ever be necessary to return the equipment for 
repair be sure to pack it very carefully and include a full 
description of the problems involved. 
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7.1 GENERAL INFORMATION general by improper operation or connection of the 


transceiver, not by defective components. There is a sepa- 
The problems described in this table are failures caused in rate service manual for repair of the TS-520S. 


7.2 TRANSMITTER AND RECEIVER CIRCUITS 


SYMPTOMS CAUSE REMEDY 


Pilot lights do not light and there is no 1. Bad power cable or connections. 1. Chegk cables and connections. 
receiver noise when the POWER switch 2. Blown power supply fuse. 2. Replace the fuse. 

is turned on. 3. Wrong polarity connection for DC 3. Check for a negative ground power 
operation. connection. 


. See Section 6.6. (page 39) 
2. Check the 9 volt supply. 


. 9V DC supply not adjusted. 

2. Short circuit in 9 volt power supply or 
line. 

3. Improper battery voltage in mobile or 

portable operation. 


VFO (or FIX) indicator does not light. Rear panel VFO plug not inserted. Insert the jumpered plug. 


The relays operate with the stand-by . Improper microphone connection. . Require the microphone connector. 
switch in the REC position. 
Signal reports of off frequency operation Calibrator requires alignment. See Section 6.11. (page 40) 
even though the dial scale is calibrated. 
7.3 RECEIVER SECTION 


SYMPTOMS CAUSE REMEDY 


Accessory CW filter is installed but Wire on IF board not moved to CW. 1. See Section6.2. (page 34) 
selectivity and intelligibility are poor. : Bad CW filter. 2. Replace the CW filter. 


An antenna is connected but no signals . Inoperative VFO or FC oscillator. 1. Insert the shunt plug into back panel. 
are heard. : Microphone PTT switch (or stand-by 2. Release the PTT switch. 


switch) is in the transmit position. 
An antenna is connected and the calibrator 1. Bad T/R relay. 1. Replace the relay. 
signal is received, but no signals are heard. 
One or more bands are operating but 


1. The heterodyne oscillator is not 1. See Section6.3. (page 38) 
some are not. operating on the defective band. 
2. The antenna coil of the defective band 
requires alignment. 


Frequency difference between transmit 
and receive. 


FMing on sideband operation. 3. Check battery or alternator voltage. 


2. See Section 6.3. (page 38) 


1. See Section 6.8. (page 39) 
2. See Section 6.5. (page 39) 
3. Use a step-up transformer to raise 
the line voltage. 


1. Balanced detector is out of adjustment. 
2. IF board is out of adjustment. 
3. Low AC line voltage. 


S-meter deflects without a received 
signai. 


1. See Section 6.5. (page 39) 
2. Open RF GAIN control. 


1. IF board is out of adjustment. 
2. RF gain control closed causing low 
sensitivity. 


1. Receiver section requires realignment. 


1. The RIT control is out of adjustment. 


S-meter reads too high or too low. 


ile See Section 6.3. (page 38) 
1. See Section 6.6. (page 39) 


Lack of sensitivity on one or more bands 


The RIT control is at zero with, the RIT 
Circuit on, but the receive and transmit 
frequencies are different. 


ush RIT button 


Turn MODE switch to correct 
sideband 


1. RIT circuit off. 


1. MODE switch Is set to wrong 
sideband. 


RIT control inoperative 


SSB signal unintelligible 


‘ 
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7.4 TRANSMITTER SECTION 


SYMPTOMS 


ALC meter deflects with no output 
(no plate current). 


REMEDY } 


1. Check the HV power supply. 


1. No high voltage (++ 800V) on the 


final tubes. 
2. Bad final tubes. 2. Replace the tubes. 


3. SG switch is turned off. 3. Slide the switch up. 


ALC meter does not deflect and there 1. Too little MIC gain. 1. Increase the MIC GAIN control. 
is output. 


The TS-520S will not operate on SSB. 1. Open microphone plug or bad 1. Check the microphone. 
microphone. 

2. Too little microphone gain. 

3. Defective microphone amplifier on the 
GENERATOR board. 


There is output, but the RF meter shows 1. RF VOLT contro! not adjusted 1. Adjust control for 2/3 scale reading 
no output. correctly at full output. 
RF meter deflects too far. 1. RF VOLT control not adjusted 1. Adjust control for 2/3 scale reading 
correctly. at full output. 
VOX does not operate. 1. VOX GAIN control is closed. 1. See Section 4.12. (page 22) 
2. VOX switch is OFF. 2. Turn the switch on. 
VOX trips with AF sound from the 1. ANTI VOX control requires 1. See Section 4.12. (page 22) 
speaker. adjustment. 
VOX circuit releases between words 1. VOX time hold control requires 1. See Section 4.12. (page 22) 
or holds too long. adjustment. 


Excessive plate current. 1. Detuned final section. 1. See Section6.9. (page 40) 
2. Low negative power supply voltage. 2. Check the power supply output. 
3. Idling current requires adjustment. 3. See Section 4.11. (page 20) 


Plate current is too high or too low for 1. Carrier requires adjustment. 1. Adjust CAR control. 
CW. 


Low drive on one or more bands but not 1. Transmitter section requires 1. See Section 6.7. (page 39) 
on all bands. alignment. 
Broad DRIVE tuning on one or more 
bands. 


No drive or intermittent drive on one 1. Heterodyne oscillator requires 
or more bands. adjustment. 
Low drive and broad DRIVE tuning on 1. Bad driver tube. 1. Replace the tube. 
all bands. 

ile 


2. Increase the MIC control. 
3. Repair the circuit. 


1. See Section 6.3. (page 38) 


Signal reports of carrier. Carrier requires balancing. 1. See Section6.8. (page 39) 
Signal reports of distortion. 1. Too much microphone gain. 1. Reduce MIC control. 


Plate current is too low... 1. Bad final tubes. 1. Replace the tubes. 


Tuning becomes very broad. 
Idling current increases. 


Every time either of the final tubes 1. See Section 6.9. (page 40) 


is replaced, the TS-520S requires 
neutralization. 
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TOP VIEW OF THE TS-520S (FIGURE 38) 
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BOTTOM VIEW OF THE TS-520S (FIGURE 39) 
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: TS-520S SPECIFICATIONS ‘ 
5 semceanvcaustocousaocnsngocousnoccpnnocanoo-etgoneandsocco0pn-cuavtoconnetosatangoenssoocabusnecnbnnsetns0oco0besst40bo-4sdocepo>-catbaoscneben-canonocstunnsetto-ctNAo.tmndo-opusesetuvcoMdenouaene=stagno-couune-cO000-eubanncngven-cneeo-caepo-ctsnboceunn-cmantn-o 
GENERAL 
FREQUENCY RANGE..................... ee 160 meterband — 1.80to 2.00 MHz 
80 meterband — 3.50to 4.00 MHz 
40 meterband — 7.00to 7.30 MHz 
20 meterband — 14.00 to 14.35 MHz 
15 meterband — 21.00 to21.45 MHz 
10 meter band — 28.00 to 28.50 MHz (A) 
— 28.50 to 29.10 MHz (B) 
— 29.10 to 29.70 MHz (C) 
WWwV — 15.0 MHz (receive only) 
AO) OLS con 5r0 cetie N  seMR el ae SSB (USB, LSB) or CW 
ANTENNA IMPEDANCE .......................06 50 ~ 75 ohms 
FREQUENCY STABILITY ......0..0 ee Within 100 Hz during any 30 minute period after warmup 
Within +1 kHz during the first hour after 1 minute of warmup 
TUBES AND SEMICONDUCTORG ............. Tubes 3 
Transistors 52 
FETs 19 
Diodes 101 


fib saga 120/220V AC, 50/60 Hz operation 13.8V DC operation 
Ale SS 45 watts (heaters on) 5A_ (heaters on) 
26 watts (heaters off) 0.6A (heaters off) 


280 watts (maximum) 15A (maximum) 


COEDA BINS LOIN Stossel ec Sods citi ue seis Soper any 333 (13.2”) wide x 153 (5.9”) high x 335 (13.2”) deep 
WEIGH Te eee scaring haem eahnciomasssetenynt 16 kg (37.4 Ibs) 
TRANSMITTER 


BN BU POW ER cos hace dene enc ven taceesees, 


120/220V AC, 50/60 Hz operation 13.8V DC operation 


200 watts PEP for SSB operation 120 watts PEP for SSB operation 
160 watts DC for CW operation 90 watts DC for CW operation 


CARRIER SUPPRESSION ........................5. Better than 40 db 
SIDEBAND SUPPRESSION ....................... Better than 50 db 
SUPRIOUS RADIATION .........................65. Better than 40 db 
MIGROPHON Bice. juin. oct) teased eta High impedance microphone (50k ohms) 
APARESPONSE scnsctits Ae atin he oicigis ave 400 to 2,600 Hz, within — 6 db 
RECEIVER 
SEN SITIV UN orc tiscat es cso ces ake cadso seater ssn 0.25uV S+N/N 10 db or more 
SEPE GIVE Vso cer ee teas eee eect SSB — 2.4kHz( —6 db) 
— 44kHz(—60 db) 
CW* — O5kHz( —6 db) 


— 1.5 kHz(—60 db) 
* (with optional CW filter installed) 


IMAGE RA TLO, cctie fe: gaotela ora wa ie hoiess Better than 50 db 

IP REJECTION S.4 ieee ON. sis Better than 50 db 

AF'OUTPUT POWERS .098 2125.70 COR 1 Watt (8 ohms load, with less than 10% distortion) 
AF OUTPUT IMPEDANCE.......................... 4 to 16 ohms 
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SECTION 1. INTRODUCTION 
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1-1 KENWOOD TS-520S 


The TS-520S is a highly sophisticated solid state amateur 
radio transceiver employing only three vacuum tubes. 
Operatiing on all amateur bands between 1.8 and 29.7 
MHz, this unit is constructed modularly. All major electronic 
circuits are wired on easily removed or installed circuit 
boards. The TS-520S includes many built-in features 
usually found as extras on other transceivers. Included in 
the equipment are a VOX circuit, a 25 kHz crystal calibrator, 
an RIT circuit, a RF attenuator, and an effective noise blan- 
ker. The TS-520S also includes automatic gain control 
(AGC), automatic level control (ALC), provisions for break-in 
CW with sidetone, a speech processor, and built-in power 
supplies. 

The TS-520S also can connect a Digital Display, Model 
DG-5, (optional). The DG-5 is useful for reading the 
TS-520S operating frequency as precise as an order of 100 
Hz. 

Designed for operation on SSB or CW, the TS-520S delivers 
more than 200 watts PEP input. The low power consump- 
tion of the TS-520S, resulting from its solid state design, 
makes the transceiver ideal for portable and mobile opera- 
tion. Any complicated electronic equipment will be dama- 
ged if operated incorrectly, and this transceiver is no excep- 
tion. Please read all of the operating instructions before put- 
ting the TS-520S on the air. 


1.2 REQUIREMENTS FOR OPERATION 


@ AC OPERATION 


The TS-520S requires no external power supply for opera- 
tion. For fixed station operation, the TS-520S operates from 
any 120/220V AC, 50/60 Hz power source capable of sup- 
plying 280 watts or more. The transceiver has a built-in 8 
ohm speaker. 


@ DC OPERATION 


The TS-520S make possible for a mobile operation by using 
optional DS-1A. 


@ ANTENNA 


Fixed Station— Any of the common antenna systems desi- 
gned for use on the high frequency amateur bands may be 
used with the TS-520S, provided the input impedance of the 
transmission line is not outside the capability of the pi-out- 
put matching network. The transmission line should be of 
the coaxial cable type. An antenna system which shows a 
standing wave ratio of less than 2 : 1 when using 50 or 75 
ohm coaxial transmission line, or a system that results in a 
transmission line input impedance that is essentially resisti- 
ve, and between 15 and 200 ohms will take power from the 
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transceiver with little difficulty. If openwire or balanced type 
transmission line is used with the antenna, a suitable an- 
tenna tuner is recommended between the transceiver and 
the feed line. Methods of construction and operating such 
tuners are described in detail in the ARRL Antenna Hand- 
book, and similar publications. For operation on the 160, 75 
and 40 meter bands, a simple dipole antenna, cut to reso- 
nance in the most used portion of the bands, will perform 
satisfactorily. For operation of the transceiver on the 10, 15, 
and 20 meter bands, the efficiency of the station will be 
greatly increased if a good directional rotary antenna is 
used. Remember that even the most powerful transceiver is 
useless without a proper antenna. 


Mobile Station— Mobile antenna installations are critical, 
since any mobile antenna for use on the high frequency 
bands represents a number of compromises. Many ama- 
teurs lose the efficiency of their antenna through improper 
tuning. Remember the following points when using the 
TS-520S with a mobile antenna. 


The ‘‘Q” of the antenna loading coil should be as high as 
possible. There are several commercial models available 
which use high ‘’Q” coils. 


The loading coil must be capable of handling the power of 
the transceiver without overheating. In the CW mode the 
power output of the transceiver will exceed 80 watts. 


The SWR bridge is a useful instrument, but unfortunately it 
is quite often misunderstood, and overrated in importance. 
Basically, the SWR bridge will indicate how closely the an- 
tenna load impedance matches the transmission line. With 
long transmission lines, such as will be used in many fixed 
station installations, it is desirable to keep the impedance 
match fairly close in order to limit power loss. This is parti- 
cularly true at the higher frequencies. The longer the line, 
and the higher the frequency, the more important SWR be- 
comes. However, in mobile installations the transmission 
line seldom exceeds 20 feet in length, and an SWR of even 
4 to 1 adds very little to power loss. The only time SWR will 
indicate a low figure is when the antenna presents a load 
close the 50 ohms, but many mobile antennas will have a 
base impedance as low as 15 or 20 ohms at their resonant 
frequency. In such a case, SWR will indicate 3 or 4 to 1, 
and yet the system will be radiating efficiently. 


The really important factor in your mobile antenna is that it 
should be carefully tuned to resonance at the desired fre- 
quency. The fallacy in using an SWR bridge lies in the fact 
that it is sometimes possible to reduce the SWR reading by 
detuning the antenna. Field strength may actually be redu- 
ced in an effort to bring SWR down. Since field strength is 
the primary goal, we recommend a field strength meter for 
antenna tuning. 


For antenna adjustments, the transceiver may be loaded 
lightly, using the TUN position instead of operating at full 
power output. This will limit tube dissipation during adjust- 
ments, and will also help to reduce interference on the fre- 
quency. !n any case, do not leave the transmitter on for very 
long at one time. Turn it on just long enough to tune and 
load, and get a field strength reading. Start out with the an- 
tenna whip at about the center of its adjustment range. Set 
the VFO to the desired operating frequency and then adjust 
the PLATE control for a dip, and then the LOAD control. 
Then observe the field strength reading. The field strength 
meter may be set on top of the dash, on the hood, or at an 
elevated location some distance from the car. 


Change the whip length a half inch, or so at a time, retune 
the finals each time, and again check the field strength at the 
antenna. Continue this procedure until the point of maxi- 
mum field strength is found. This adjustment will be most 
critical on 75 meters, somewhat less critical on 40, until on 
10 meters the adjustment will be quite broad. After tuning 
the antenna to resonance, the finals can be loaded to full po- 
wer. 


@ MICROPHONE 


The microphone input is designed for high impedance (50k 
ohms) microphones only. The choice of microphone is im- 
portant for good speech quality, and should be given serious 
consideration. The crystal lattice filter in the transceiver pro- 
vides all the restriction necessary on audio response, and 
further restriction in the microphone is not required. It is 
more important to have a microphone with a smooth, flat re- 
sponse throughout the speech range. 


The microphone manufacture’s instructions should be follo- 
wed in connecting the microphone cable to the plug. With 
many microphones, the push-to-talk button must be pressed 
to make the microphone operative. For VOX operation, this 
feature may be disabled, if desired, by opening the micro- 
phone case and permanently connecting the contacts which 
control the microphone. 


The standard microphone sensitivity is within the range of 
— 50 db to — 60 db. If a microphone having a higher sensi- 
tivity is used, the ALC circuit will not function properly. In 
this case, insert an attenuator as shown in the illustration at 
right or connect a resistor (10k ~ 33k ohms) in paraliel with 
the capacitor 100 pF (C13) in the generator unit 
(X52-1090-00) of the transceiver. 


10K ~ 33 K 
Microphone = TS-520S 
Se Microphone connector 
Oe ee 


@ EXTERNAL SPEAKER AND HEADPHONES 


Receiver audio output from the TS-520S is 1 watt at 4 to 16 
ohms. The TS-520S has a built-in speaker. However, if an 
external speaker is desired for fixed station or mobile opera- 
tion, simply connect it to the SPEAKER jack on the rear pa- 
nel. The speaker may be any good 8 ohm permanent ma- 
gnet type in the 4 inch or larger size. The internal speaker is 
disconnected when an external speaker is used. The 
SP-520 is a speaker designed for use with the TS-520S 
Headphones should also be 8 ohms impedance. When the 
headphones are connected to the front panel PHONES jack 
the speaker is disabled. 
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SECTION 2. INSTALLATION 
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2.1 UNPACKING 


Remove the TS-520S from its shipping box and packing ma- 
terial and examine it for visible damage. If the equipment 
has been damaged in shipment, save the boxes and packing 
material and notify the transportation company immedia- 
tely. It is a good idea to save the boxes and packing material 
in any case because they are very useful for shipping or mo- 
ving the equipment. 


The following accessories should be included with the trans- 


ceiver: 

Operating Manual ............ 1 ~AGPower.Cordits 23 cise: 1 
Microphone Plug.............. 1 Speaker Plug i)..c.c)eee 1 
Jumpered 9-pin Plug....... 1 SPUSIPluig tees eee 1 
RCA Phono Plugs............. 3 Fuse (6Ax 2, 4A x 2, 
Alignment Tool................ 1 ZA Kal) Sie mead coe eee 5 
Plastic Extension Feet 

with Screws .............6.6+ 2 


2.2 OPERATING LOCATION 


As with any solid state electronic equipment the TS-520S 
should be kept from extremes of heat and humidity. 
Choose an operating location that is dry and cool, and avoid 
operating the transceiver in direct sunlight. Also, allow at 
least 3 inches clearance between the back of the equipment 
and any object. This space allows an adequate air flow from 
the ventilating fan to keep the transceiver cool. 


2.3 CABLING (See Figure 1) 
® GROUND 


So preventing to receive an electricshock, TVI and BCI, se- 
lect a good, effective ground for installation and then con- 
nect an earthing wire to the backside of GND terminal. Use 
a heavy earth line as big as possible, it is because short-line 
wiring is regarded as most effective for operation. 


@ ANTENNA 


Connect a 50 ohms antenna feedline to the coaxial connec- 
tor on the rear panel. 


@ KEY 


If CW operation is desired, connect a key to the KEY jack. 


@ POWER CONNECTIONS 


Make sure the POWER switch on the front panel of the 
TS-520S is turned off, the stand-by switch is put in the REC 
position, and that the voltage switch on the back of the 
TS-520S is switched to the correct line voltage (120 or 
220). Connect the POWER cord to an appropriate external 
power source. 


® SPEAKER 


If an external speaker is desired, connect a cord to the 
SPEAKER jack on the back of the TS-520S and to the 
SPEAKER jack on the back of the SP-520 (or to an external 
8 ohm speaker). 


& MICROPHONE 


Attach the microphone connector to a suitable microphone 
as shown in Fig. 2. Be sure that the PTT switch of the 
microphone is separate from the microphone circuit, as 
shown in Fig. 3. 

It should be noted that a microphone with a 3P plug having 
a common earth terminal cannot be used. 


ANTENNA 
I 04 


Mic © 
PHONES @) 60 09 v % i 


‘ual 


MICROPHONE 
MC-50 


HEADPHONE HS-5 


Fig. 1 (B) Power Plug Wiring 


IMPORTANT-When wiring a new power plug, 
confirm that the pin numbering on the new plug 
1s. identical to the pin numbering on the POWER 
connector. The transceiver can be damaged by 
incorrect pin wiring. 


120V/220V 


120V/220V 


AC OPERATION 


By use of optional DC-DC converter DS-1A. 


FUSE 15A 


DC 13.8VEO @ DC OPERATION 


EXTERNAL VFO 
VFO-520S DG-5 


CW 
Cc 


aa 
©) SPEAKER 


PHONE PHONE 
PATCH 


EXTERNAL 
SPEAKER 
SP-520 


Fig. 1 (A) Cabling 


seen from the cord. 


Microphone 


Fig. 2 Microphone Connector Wiring 


Microphone 


Matching transformer 


(1) Unsuitable for PTT operation. 


elf 


Matching transformer 


\ Switch 


(b) Suitable for PTT operation. 


Fig. 3 A Suitable PTT Microphone 


EXT VFO 


9-pin jumpered plug 


Fig. 4 Back Panel Jumpered EXT VFO Connector 
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SECTION 3. OPERATING CONTROLS 
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AUidooetnegnees 
USL 


@ RIT Indicator Light 
(4) VFO Indicator Light: i 


@ RIT Control 


@ Fix Indicator Light 
27) LOAD Control 


@®) cc switch 
@ Fix CH Select Switch 


@ METER Switch 
21) MIC Control 


@ NB Switch 
(22) CAR Control 


VOX itch 
® ae 26) PLATE Control 


; SW itch 
@ +: sw swite €%) AF GAIN Control 


G Meter 


€Z) RF GAIN Control 


© Stand-by Switch (25) DRIVE Control 


(29) Headphone Connector 
@) Microphone Connector 


® ModE switch 


QQ) RF ATT Switch €{) POWER Switch 


@ FUNCTION Switch 


® Dial Scale 


@ Main Tuning Knob QBBAnd switch 


Q@RIT switch 


@) sub-dial 


Fig. 5 Front Panel Controls 


3.1 FRONT PANEL CONTROLS (See Figure 5) 


@ METER (@on Figure 5) 


The meter monitors five different functions, depending on 
the position of the METER switch. In receive the meter is 
automatically an S-meter. The S-meter shows received sig- 
nal strength on a scale of O to 40 db over SY. In transmit 
the meter function depends on the position of the METER 
switch, as described below. 


@ METER SWITCH (@on Figure 5) 


The position of the METER switch determines the function 
of the meter. The switch selects one of the following 
functions (see Table 4 for nominal meter readings): 


ALC (Automatic Level Control) 
In this position the meter monitors the ALC voltage of 
the internal ALC circuit (or the ALC voltage feedback 
from a linear amplifier operated in conjunction with the 
TS-520S). For SSB operation the ALC reading for voice 
peaks should be within the indicated ALC range of the 
meter. The ALC voltage adjustment is made with the 
MIC control for SSB and with the CAR control for CW. 


IP (Plate Current) 
In this position the meter monitors the plate current of 
the final tubes. The meter scale is calibrated from O to 
350 ma. 


RF (Output Power) 
In this position the meter monitors the relative output 
power of the transceiver. There is no meter scale for 
this position. Normally the reading should be adjusted 
with the RF VOLT control for a 2/3 scale meter reading. 


HV (High Voltage) 
In this position the meter monitors the high voltage 
from the power supply. The meter scale is calibrated 
from 6 to 10, indicating 600 to 1000 volts. 


@ CH. (FIXED CHANNEL) SELECT SWITCH 
(Mon Figure 5) 


This four-position rotary switch selects between four 
different fixed frequency channels which can be installed 
inside the transceiver. Fixed frequency operation is 
convenient for operation on often used frequencies. The 
fixed channel oscillator replaces the VFO when the 
FUNCTION switch is placed in the FIX position. 


@ VFO INDICATOR LIGHT (@on Figure 5) 


The VFO indicator is a light emitting diode which illuminates 
whenever the TS-520S’s internal VFO is controlling the 
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transceiver’s operation. The indicator is not lighted during 
fixed channel, or remote VFO, operation. 


@ FIX (FIXED CHANNEL OPERATION) INDICATOR 
LIGHT (@on Figure 5) 


The FIX indicator is a light emitting diode which illuminates 
whenever the TS-520S'’s internal fixed frequency oscillator 
is controlling the transceiver’s operation. 


B RIT SWITCH (@on Figure 5) 


This push-button switch turns the RIT (Receiver Incremental 
Tuning) circuit on and off. With the switch depressed, the 
circuit is activated and the RIT indicator is lighted. The RIT 
control can then adjust the receiver frequency independently 
of the transmit frequency for VFO operation. 


B® RIT INDICATOR (@on Figure 5) 


This light emitting diode is illuminated when the RIT circuit 
is turned on, showing that the transmit and receive 
frequencies may be different. 


@ RIT CONTROL (@on Figure 5) 


When the RIT switch is pressed on, this potentiometer tunes 
the TS-520S's receiver. The RIT circuit allows the operator 
to tune the receive frequency more than +2 kHz without 
changing the transmit frequency. 

At the zero (mid-point) position the receive frequency is the 
same as when the RIT circuit is turned off. 


&@ STAND-BY SWITCH (@on Figure 5) 


This two-position lever switch selects one of the following 
functions: 


REG Co fotuasadncs The transceiver is receiving unless the 
microphone PTT switch is switched to 
transmit, or the VOX circuit is activated. 


SEND Whe. oee: The TS-520S is locked into the transmit 
mode in this switch position. 


@ H. SW (Heater) SWITCH ( @ on Figure 5) 


This switch turns the heater circuits of the three transmitting 
tubes on and off. The heaters would normally be turned to 
OFF to reduce power consumption in mobile or portable 
receiving. 


B VOX SWITCH (@ on Figure 5) 


This two-position lever switch selects one of the following 
functions. 


MAN #5 ..02, 0.. With the switch in this position, the 
transceiver is switched into transmit or 
receive by the stand-by switch or the PTT 
switch on the microphone. 


VOM? ewe With the switch in this position, the VOX 
circuit is turned on for voice operated 
transmit on SSB semi-automatic break-in 
operation on CW. 


‘® NB SWITCH ( @® on Figure 5) 


The NB switch turns the built-in noise blanker circuit on and 
off. The noise blanker is designed to reduce pulsating ig- 
nition type noises. When the lever switch is flipped up, the 
circuit is turned on. 


® AGC SWITCH (® on Figure 5) 


The AGC switch controls the AGC (Automatic Gain Control) 
circuit giving the operator three choices: 


OPE Men sat It may be desirable to turn the AGC off when 
receiving a very weak signal. 

LEAS Tis. s2a!?: 2. The FAST AGC position is designed for use in 
CW operation. 

SLOW =. 153. Use the SLOW AGC position for SSB 
operation. 


® RF ATT SWITCH (@ on Figure 5) 


With this switch set to ON, ATT (attenuator) of about 20 db 
is connected to the antenna circuit, protecting the RF 
amplifier and mixer circuit from strong input signals. 


@ MODE SWITCH (@ on Figure 5) 


This switch selects one of the following modes of operation. 


PRIN Bete ee he Turn the MODE switch to this position to 

generate a low power carrier for tuning the 
transceiver. 
The mode switch is also used for frequency 
setting and calibration during CW operation. 
In the TUN position the input power into the 
final section is reduced to prevent tube 
damage during tuning. Normal operation is 
not possible in this mode. 


Oa tls sataen This position is used for operating the 
TS-520S in the CW mode. 


Lc Beet This switch position selects the USB circuits 
for operating on upper sideband. Inter- 
nationla amateur practice dictates the use of 
USB on the 14, 21, and 28 MHz bands. 


USBo,. bers. This switch position selects the LSB circuits 
for operating on lower sideband. Internatio- 
nal amateur practice dictates the use of LSB 
on the 1.8, 3.5 and 7 MHz. 


@ BAND SWITCH (@ on Figure 5) 


This 10-position switch selects all the necessary circuits to 
tune the transceiver to the desired 600 kHz band. 


@ FUNCTION SWITCH (@ on Figure 5) 


This 7-position rotary switch selects one of the following 
transceive functions. 


GCALSFIXG#. 0% This position allows calibration of the 
TS-520S’s internal VFO to one of the 
transceiver's fixed frequency channels (if an 
optional fixed channel crystal is installed). 
With the switch in this position a signal is 
generated at the selected fixed channel 
frequency and the main tuning knob can be 
tuned to zero beat the calibrating signal. 


CAL-RNT ..... This position ailows calibration of the 
VFO-520S (remote VFO) to the transceiver'’s 
operating frequency. With the switch in this 
position, the transceiver generates a ca- 
librating signal and the VFO-520S can be tu- 
ned to zero-beat the calibrating signal. 


CAL-25 kHz. With the switch in this position, the 
transceiver’s calibrator circuit generates a 
marker signal at every 25 kHz for normal ca- 
libration of the internal VFO. 


NY dm © eee ees The switch is kept in this position for normal 
transceive operation. 


VEO:Recmae With the switch in this position, the 
TS-520S’s internal VFO controls the receive 
function and the internal fixed channel oscil- 
lator controls the transmit function (if fixed 
channel crystals are installed in the oscil- 
lator). 


FIX.A ae With the switch in this position, the 
TS-520S’s internal VFO controls the transmit 
function and the built-in fixed channel oscil- 
lator controls the receive function (if fixed 
channel crystals are installed in the oscil- 
lator). The VFO.R and FIX.R allow 
cross-channel operation without an external 
VFO. 


EDGR selec a: With the switch in this position, the 
TS-520S’s fixed channel oscillator controls 
the transmit and receive function of the 
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transceiver (if accessory fixed channel 
crystals are installed in the transceiver). 


@ MAIN TUNING KNOB (@® on Figure 5) 


This control turns the VFO and dial scale to select the 
frequency to be added to the band frequency to establish the 
transceiver’s operating frequency. 

The TS-520S also has a Fast Forward Tuning control. 


® DIAL SCALE (® on Figure 5) 


The dial scale provides a direct frequency readout, calibrated 
to 1 kHz from O to 100 kHz. The sub-dial is calibrated to 
display the frequency every 25 kHz. The frequency 
displayed on the dial scale, when added to the base 
frequency of the chosen band and the frequency shown on 
the sub dial, shows the exact operating frequency of the 
transceiver. One revolution of the dial scale is 100 kHz. 


B SUB-DIAL (@ on Figure 5) 


The sub-dial is turned with the main tuning knob to select 
the operating frequency of the transceiver. It is calibrated at 
25 kHz intervals from O to 600 kHz. The operating 
frequency of the TS-520S is determined by adding the 
frequency shown on the BAND switch, this sub-dial, and the 
dial scale. 


# MIC CONTROL (PROCESSOR PULL ON) 
(@ on Figure 5) 


The MIC gain control adjusts the gain of the microphone 
amplifier for SSB operation as well as switching a speech 
processor for DX operation. For normal operation, push the 
knob in and adjust the MIC GAIN for an in scale ALC meter 
reading on voice peaks. Adjusted in this way, the 
transceiver generates a natural sounding transmission. 


For difficult DX operation however, pull the control out and 
readjust the MIC GAIN for an in scale ALC reading on voice 
peaks. Turn the speech processor off for normal operation. 


@ CAR CONTROL (@ on Figure 5) 


This control turns a variable resistor that adjusts the output 
carrier level during CW operation. The control is adjusted for 
200 ma of plate current for CW operation. 


@ AF GAIN CONTROL (@® on Figure 5) 


This control adjusts the gain of the receiving audio 
amplifier. The audio volume of the received signal increases 
as the control is turned clockwise. 
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@ RF GAIN CONTROL (@ on Figure 5) 


This control adjusts the gain of the receiver section’s RF 
amplifier. Turn the knob fully clockwise for maximum gain 
and for a correct S-meter reading. Turn the control 
counter-clockwise to reduce the gain. 


® DRIVE CONTROL (® on Figure 5) 


The DRIVE tuning control tunes the plate tank circuit of the 
12BY7A driver as well as the receiver's antenna and mixer 
coils. In receive the DRIVE control is tuned for maximum 
sensitivity (maximum S-meter deflection). In transmit the 
DRIVE control is tuned for a maximum ALC reading. When 
the control is correctly tuned for transmission it will be cor- 
rectly tuned for reception. 


® PLATE CONTROL (@ on Figure 5) 


The PLATE control adjusts the plate tuning of the two final 
amplifier tubes. 


@ LOAD CONTROL (@ on Figure 5) 


The LOAD control adjusts the loading of the pi-circuit 
between the final section and the antenna. The control is 
adjusted as described in Section 4 for impedance matching. 


@ MIC CONNECTOR (@ on Figure 5) 


The microphone connector is four pronged, allowing use of 
the PTT microphone. Figure 2 shows how to wire the plug 
on the microphone cable. 


@ PHONES JACK (€ on Figure 5) 


The headphones jack allows use of a 4 to 16 ohm set of 
headphones with a 1/4" phone plug attached. When the 
phones are plugged into the transceiver, the speaker is 
disconnected. 


® POWER SWITCH (@ on Figure 5) 


The POWER switch turns all the power on and off in the 
TS-520S. 


3.2 SIDE PANEL CONTROLS 


The 5 controls located on the left side of the transceiver are 
covered by a protective panel. The cover is removed by 
simply pulling the two black fasteners. 


& RF VOLT CONTROL (@on Figure 6) 


Use the RF VOLT control to adjust the sensitivity of the RF 
output function of the meter. Adjust it for a 2/3 scale 
‘reading during CW transmission. 


® BIAS CONTROL @on Figure 6) 


The BIAS control adjusts the bias voltage of the two 
S2001A (6146B) amplifier tubes. Turning the control 
clockwise increases the idling plate current of the tubes. 
Section 4 describes adjustment of the bias current. 


@ DELAY CONTROL @®on Figure 6) 


The DELAY control adjusts the holding time of the VOX cir- 
cuit for VOX or break-in CW operation. The control will have 
to be adjusted to the preference of the individual operator. 


@ ANTI VOX CONTROL (@on Figure 6) 


This control adjusts the level of the anti VOX signal fed in to 
the VOX circuit. Adjust the control to prevent feedback of 
the speaker from tripping the VOX circuit. 


B VOX GAIN CONTROL (@on Figure 6) 


This control adjusts the sensitivity of the VOX circuit by ad- 
justing the gain of the VOX amplifier, for voice control led 
operation. 


X GAIN, a 
© ANTI VOX Contro! Pas 
@ DELAY Control 
@ BIAS Control 
@rr VOLT Control 


Fig. 6 ‘Side Panel Controls 


3.3 REAR PANEL CONTROLS (See Figure 7) 


@ COOLING FAN (@on Figure 7) 


This fan cools the RF amplifier section of the TS-520S to in- 
sure reliable and efficient operation. 


™@ TRANSVERTER OUT JACK @on Figure 7) 


This is the low level RF output jack for use with a VHF 
transverter. 


@ TRANSVERTER IN JACK (@on Figure 7) 


This is the RF input jack for input from a VHF transverter. 


@ TRANSVERTER CONNECTOR (@on Figure 7) 


This 12-pin connector is used to control an accessory VHF 
transverter. 


ALC 


FUNCTION 


Transverter in 


Normally closed 
relay contact 


No connection 


+210V DC Ground 


No connection +210V DC 


No connection 


— 100V DC 


Ground 


Transverter in 


@ X VERTER SWITCH (@on Figure 7) 


When VHF Transverter (TV-502) is connected to the 
transceiver, the selection of HF or VHF is automatically ac- 
complished by setting the transverter switch to ON or OFF. 


@ ANTENNA CONNECTOR (@on Figure 7) 


This SO-239 coax connector should be attached to a 
suitable antenna for transmitting and receiving. See Section 
1.2 for a discussion of an appropriate antenna. 


™@ POWER SUPPLY CONNECTOR (@on Figure 7) 


This 12-pin connector is used to connect an AC or DC power 
source to the transceiver. 
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car OuT Jack 


(D PHONE PATCH OUT Jack @) HET OUT Jack 


QB PHONE PATCH IN Jack ®) veo out Jack 


aD Cooling Fan ® DC 13.8V Power Connector 


fi a . ——z Q) KEY Jack 


@) SPEAKER Jack 


48) REMOTE 
Connector 

EXT VFO 
Connector 

X VERTER 
Switch 

X VERTER 
Control Connector 


@e ANT Connector 


@ xX VERTER OUT Jack 
2) SG Switch 


© oc Fuse 


@® X VERTER IN Jack 


(24) GND Stud 7 Power Connect 
(B)EXT REC ANT Jack (22) AC Voltage Select 


@ AC Fuse 


2) REC ANT Switch 


14 Fig. 7 Rear Panel Controls 


+ 13.8V DC to control DC module 


+13.8V DC to DC module 


Bist 
| 11 | +13.8V DC to DC module 


The power plug wiring is shown in Figure 1C. 


@ AC FUSE (@on Figure 7) 


This fuse is a 3AG, 4 amp fuse which protects the power 
supply of the transmitter against short circuits. Never use a 
higher amperage fuse than the one specified. An improper 
“one can cause extensive damage to the transmitter. When 
the fuse blows out, try to determine the cause before replac- 
ing it. 
When the position of the AC Voltage Selector Switch is 
changed, it is also necessary to change the power fuse. For 
120 volt operation a 6 ampere fuse, for 220 volt operation a 
4 ampere fuse provided with the TS-520S should be used. 


@ DC FUSE (@on Figure 7) 


This is a 2A fuse holder, placed in the 13.8V DC power 
source. 


® KEY JACK (@ on Figure 7) 


Connect a key to this 1/4” phone jack for CW operation. 


® SPEAKER JACK (@ on Figure 7) 


The receiver audio output can be connected through this 
jack to the SP-520 or another external 4 to 16 ohm 
speaker. The internal speaker is disconnected when an ex- 
ternal speaker is connected. 


@ 13.8V DC CONNECTOR (@ on Figure 7) 


This connector is provided specifically for the DG-5 Digital 
Display to supply 13.8V DC power. It is capable of 
delivering around 1A. 


ee cee ee eee 
PT ees LT PR No ontectoninn omnes oh] COSEVOC ese wal oe 
[3 [Ac powercommon —SSCSCSCSC~C*z ORR SSS~*d Na concton 
[8 [Noconneston (| Rocernection = Nocermecton 
| 
[8 [18.87 Ctopin Sin AC operation __——_—idisumpero® ——~=SS~*d CN anmeton 
[a [138v DC w operate solsstae create =i umperto®——SSS*~id 2.7 Tad 


CAUTION: 

The connector output power contains a large amount of 
ripples. Do not use it for units other than the DG-5 unless 
absolutely necessary. 


@ VFO OUT JACK (® on Figure 7) 
HET OUT JACK (@® on Figure 7) 
CAR OUT JACK (@® on Figure 7) 


These jacks feed the respective local oscillator outputs to the 
DG-5 Digital Display. 


@ PHONE PATCH IN JACK (@® on Figure 7) 


This is a phone patch input terminal for transmission of 
SSTV or other line inputs. 


@ PHONE PATCH OUT JACK (@ on Figure 7) 


This is line output terminal for phone patch on recording. It 
is also used for connection to the input of FSK demodulator 
or SSTV. 


@ REMOTE CONNECTOR (@ on Figure 7) 


The REMOTE connector is an 8-pin socket for use in inter- 
connecting a linear amplifier, an external speaker, or another 
accessory item. (See Figure 30) 
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| Pin | FUNCTION | PIN | FUNCTION 
Normally open 
tos ferme ee OO lk aleve sete 
ALC feedback 
2 No connection ALC threshold level 
3 Normally closed 
relay contact 


approx. —6V 
B® EXTERNAL VFO CONNECTOR (@® on Figure 7) 


External speaker 
Load impedance 


4~ 162 


This 9-pin connector provides a means of interconnecting 
the KENWOOD VFO-520S, another external VFO. The 
interconnecting cable is provided with the VFO-520S. The 
9-pin jumpered VFO plug provided with the TS-520S must 
be inserted in this socket for normal transceiver operation. 


[pw [function [PIN] FUNCTION 
+ [reere | ar 


VFO signal shield 
Ground 9V DC to internal 
VFO (pin 9) 
9V DC to external 
Relay voltage 
(+ on transmit) 


Example: Changing power voltage from 220V to 120V. 


Remove screw and 
stopper plate 


Stopper plate 


Switch stopper 
to opposite side 


B SG SWITCH (@ on Figure 7) 


The SG slide switch controls the screen grid voltage on the 
final tubes. For tuning or neutralizing the TS-520S you can 
set the switch to the OFF position. Turn the switch back to 
the ON position for normal operation. The SG voltage is on 
when the switch is up and off when the switch is down. 


® GND (Ground) LUG (@ on Figure 7) 


To prevent accidental shocks from the chassis, as well as in- 
terference, connect a good earth ground to this lug. 


® AC VOLTAGE SELECT SWITCH (@ on Figure 7) 


This slide switch switches the primary of the power 
transformer to select 120 or 220V AC operation. 


® EXTERNAL RECEIVER ANTENNA JACK (@® on 
Figure 7) 


This is an antenna connector to which an external receiver, 
for example, a sub-receiver, is connected. 


® RECEIVER ANTENNA SWITCH (@ on Figure 7) 


This switch connects the antenna to the TS-520S at the 
NORMAL position and to the external receiver at the REC 
ANT position. 


Lock lever by attaching 
stopper plate to opposite 
side screw 


Fig. 8 Changing Power Voltage 
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4.1 PRELIMINARY PROCEDURE 


Set the MIC and CAR controls to zero and the MODE switch 
to LSB, USB, or CW to prevent accidental transmit 
conditions before tuning. The TS-520S must be operated 
into a 50 ohm antenna or dummy load with an SWR less 
than 2:1. Random length wire antennas or light-bulb 
dummy loads cannot be used. Conventionai half-wave dipo- 
les and beam antennas should only be used at or near their 
resonant frequency. Exceeding an SWR of 2:1 can 
damage the components in the output stage of the 
transceiver. Refer back to Section 1.2. 


Be sure to complete all of the required cabling, as described 
in Section 2.3. 


With a suitable antenna and microphone (or key) connected 
to the transceiver, set the TS-520S switches to the positions 
described in Table 1. 


4.2 RECEIVER TUNING 


Refer to Table 1 for the initial switch settings of the 
TS-520S for receiving. and then continue with the described 
procedure. 


Push the POWER switch on. The meter, dial scale, and VFO 


indicator will light, indicating that the transceiver is 
operating. The receiver section if fully solid-state allowing 


TABLE 1. Initial Switch Settings for Receiving 


BAND Switch 
POWER Switch 
H. SW Switch 


FRONT PANEL CONTROLS 


NB Switch 
RIT Switch 


AGC Switch 
MODE Switch 
RF ATT Switch 
PLATE Control 
DRIVE Control 
RIT Control 


CONTROL LOCATION CONTROL 


Stand-by Switch 


FUNCTION Switch 


reception with the H. SW switch turned to OFF. Advance 
the AF GAIN control clockwise until some receiver noise is 
heard in the speaker. Turn the main tuning dial within the 
frequency range of the amateur band chosen until a signal is 
heard. Tune the signal for the clearest possible reception, 
and then adjust the DRIVE control for maximum deflection 
of the S-meter. 


The RF GAIN control varies the AGC feedback voltage which 
effects the S-meter reading. With the RF GAIN control fully 
clockwise, the S-meter gives a proper signal strength 
reading. Turning the control counter-clockwise reduces the 
RF gain, reducing signal strength and band noise. 


4.3 READING THE OPERATING 
FREQUENCY (See Figure 9) 


The operating frequency of the TS-520S is the sum of three 
different readings — the base frequency of the band (1.8, 
7.0, .....), the reading of the sub-dial (0, 100, 200, .....) and 
the reading of the dial scale (0, 10, 20, .....) 


The sub-dial is calibrated in 25 kHz intervals from O to 600. 
The dial scale is calibrated in 1 kHz intervals from O to 100. 
Four revolutions of the main tuning knob turns the dial scale 
once, covering 100 kHz. Six turns of the dial scale covers 
the entire band from O to 600 kHz. 


POSITION 


Desired band 

OFF 

OFF 

REC 

OFF 

OFF 

VFO 

SLOW or FAST 

To the appropriate sieeband or CW 
OFF 

Middle of the range for the band 
Centered 

Centered 


Fully counter-clockwise 

Fully clockwise 

The jumpered plug must be in this socket 
ON (up position) 

OFF 
NORMAL 


AF GAIN Control 
RF GAIN Control 
EXT VFO Connector 
SG Switch 

X VERTER Switch 
REC ANT Switch 


REAR PANEL CONTROLS 


The remaining controls do not affect reception so they may be in any position. 
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Example: BAND Switch — 14.0 
Sub-dial — between 200 and 300 
Dial Scale — 80 
Operating Frequency — 
14.0 MHz + 200 kHz 
+80 kHz = 14.280 MHz 


When the TS-520S is correctly calibrated, as described 
below, the center dial pointer shows the operating frequency 
for CW. The left dial pointer shows the operating frequency 
for LSB operation and the right dial pointer shows the 
operating frequency for USB operation. 


During CW operation, the center dial pointer provides two 
different readings, one for transmission and the other for 
reception. 

In transmitting mode, the reading on the center dial pointer 
is the transmit frequency. In receiving mode, however, the 
mode switch should be set to TUNE and the main dial of 
VFO adjusted to zero beat the desired receive frequency. 
Then, the reading on the center dial pointer is the receive 
frequency. 

Under such a condition, the receiving signal can be clearly 
heard as a 700 Hz tone by setting the mode switch to CW. 
The transmit/receive frequency of the transceiver will now 
be set to the operating frequency of the other station. 

If a modification is made on the wiring of the carrier unit, no 
beat tones will appear on either side of the zero beat. In this 
case, the reading at the mid-position between the LSB 
pointer and the center dial pointer, which is obtained when 
the beat tone of receiving signal is about 800 Hz, is the 
transmit/receive frequency. 


LSB Dial Reading — 180 KHz 
USB Dial Reading - 177 KHz 
CW Dial Reading — 178.5 KHz 


The operating frequency of the transceiver is the sum of 
the band frequency (1.8, 3.5, 7.0, 14.0, 21.0, 28.0, 
28.5, or 29.1), the sub-dial reading (O, 100, 200 ...), and 
the dial scale reading. 


EXAMPLE: 


14.0 MHz 
100 kHz 
Pi AKHZ 


BAND SWitch 
Sub-dial 
Dial Scale 


Operating Frequency~ 14.177 MHz (for USB operation) 
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For modification of the wiring, disconnect the brown lead 
from the CWR terminal and connect it to the LSB terminal; 
similarly, disconnect the gray lead from the CWT terminal 
and connect it to the CWR terminal. 


4.4 CALIBRATION 


@ NORMAL TRANSCEIVER CALIBRATION 


Turn the FUNCTION switch to CAL-25 kHz to activate the 
crystal calibrator. Be sure the RIT switch is OFF. Turn the 
main tuning knob to receive one of the marker signals which 
are generated at 25 kHz intervals. For greatest accuracy 
choose a calibrator signal near the desired operating 
frequency. 


LSB ance Set the MODE switch to LSB and tune the main 
tuning knob to zero beat one of the marker sig- 
nals. If the dial scale reading under the left-hand 
LSB dial pointer is not on an even 25 kHz 
marking, hold the main tuning knob with one 
hand and turn the dial scale shows the correct 
reading. 


FIX VFO RIT 


© ® oO 


LSB USB 


Fig. 9 Reading the Operating Frequency (Refer to Section 4.3) 


Shei Use the procedure described above with the 
MODE switch turned to USB. Use the USB 
(right-hand) dial pointer. 


CWeoees st Set the mode switch to TUNE to zero beat the 
marker signal. Then, turn the main dial and ca- 
librate the frequency using the center dial pointer. 


If the TS-520S has a CW filter installed, tune the VFO for 
maximum S-meter deflection when receiving the marker sig- 
nal. Calibrate the dial scale to the center pointer as 
_ described above. 


® CALIBRATING THE TS-520S TO A FIXED 
CHANNEL FREQUENCY 


Turn the FUNCTION switch to CAL-FIX to calibrate the 
TS-520S’'s VFO to a fixed channel frequency. Tune the VFO 
to the channel frequency selected and zero beat the 
generated marker signal. At zero beat the VFO and crystal 
frequencies coincide. 


By calibrating the VFO for normal operation, as described 
above, the VFO can be used as a frequency standard for 
netting accessory fixed channel crystals. 


B® CALIBRATING THE TS-520S WITH THE VFO-520S 


Turn the FUNCTION switch to CAL-RMT to calibrate the 
TS-520S with the VFO-520S a receiver, or another remote 
VFO. Tune the remote VFO to the frequency selected on the 
TS-520S and zero beat the generated marker signal. 

At zero beat, the TS-520S and remote VFO frequencies 
coincide. 


By calibrating the TS-520S for normal operation, as 
described previously, the TS-520S can be used as a 
frequency standard for calibrating the remote VFO. 


@ CALIBRATING THE TS-520S MARKER TO WWV 


To check that the marker signals are correctly adjusted, beat 
the calibrator signal against WWV at 15 MHz. Receive 
WWYV at 15 MHz as described in Section 4.5. Turn the 
FUNCTION switch to CAL-25 kHz and the MODE SWITCH 
to TUN. The calibrator signal and WWYV signal should over- 
lap and zero beat at the zero marking on the sub-dial. If they 
do not, adjust the calibrator to zero beat with TC1 on the 
MARKER (X52-0005-01) board. 


4.5 WWV RECEPTION 


The TS-520S will receive WWV at 15 MHz when the BAND 
switch is turned to WWYV and the sub-dial is turned to zero. 


The DRIVE control does not tune the transceiver for WWV 
reception. 


4.6 RF GAIN 


RF GAIN is controlled by changing the voltage of the AGC 
circuit. Adjust the RF GAIN knob so that the S-meter does 
not cause excessive deflection. This minimizes the noise du- 
ring reception and allows the S-meter to indicate the correct 
signal strength. For normal operation, this knob should be 
turned fully clockwise for maximum sensitivity. 


4.7 NOISE BLANKER 


The TS-520S has a sophisticated built-in noise blanker 
designed to reduce ignition type impulse noise. The noise 
blanker is particularly important for mobile operation. When 
necessary, activate the noise blanker circuit by flipping the 
NB switch up. 


4.8 AGC (AUTOMATIC GAIN CONTROL) 


Set the AGC switch to the position appropriate for the 
received signal. Generally for SSB recepiton set the AGC 
switch to SLOW, for CW reception set the AGC switch to 
FAST, and for reception of a very weak signal the switch 
may be set to off. 


4.9 RIT (RECEIVER INCREMENTAL 
TUNING) 


With the RIT switch turned off the TS-520S receives and 
transmits at the same frequency. At times the received sig- 
nal may drift off frequency and become less intelligible. 
When this happens, flip the RIT switch up to activate the RIT 
circuit and return the received signal to an intelligible state 
using the RIT control. The RIT control varies the receive 
frequency about +3 kHz. The RIT circuit has no effect on 
the transmit frequency. When the RIT switch is turned on 
the RIT light is illuminated. Be careful to turn the RIT to the 
OFF position when returning to normal transceive operation 
to prevent unintentionally transmitting and receiving on 
different frequencies. 


VR2 on the FIXED CHANNEL-AVR board adjusts the zero 
point of the RIT control (see Section 6.6). 
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4.10 RF ATT 


If the transceiver is operated in a short-distance (within 
several hundred meters) and strong signals of nearby 
frequencies are received, the wanted signals are blocked. 
Also, if the wanted signals are very strong, the S-meter is 
scaled out. In this instance, set the RF ATT switch to ON. 
The input signals to the RF amplifier are attenuated by about 
20 db, providing distortionless reception. 


4.11 TRANSMITTER TUNING 


Connect the TS-520S to a 50 ohm dummy load or a 50 ohm 
antenna with an SWR of less than 2: 1 before making any 
transmitter adjustments. The life of the final tubes is directly 
related to the SWR of the antenna and to the length of tu- 
ning periods. 


Refer to Table 2 for the initial switch settings of the MODE 
TS-520S for transmitting. Tune the main tuning knob to the FRONT PANEL 
desired operating frequency. 


@ PLATE IDLING CURRENT (See Figure 10) 


Turn the main tuning knob to the desired operating 
frequency within the amateur band selected. Flip the 
stand-by switch to SEND and check that the plate current SIDE PANEL 
(IP) is 60 ma. If the plate current is not correct, adjust the 
side panel BIAS control for a correct 60 ma of idling current 
and return the stand-by switch to REC. Fig. 10 Adjustment of the Plate Idling Current 


CAUTION: 

If the plate current is very much higher than 60 ma do not 
leave the stand-by switch on for more than a few seconds. 
Excessive plate current shortens the life of the final tubes. 


TABLE 2. Initial Switch Settings for Transmission (The controls not described should be set as described in Table 1) 


LOCATION CONTROL POSITION 


FRONT PANEL CONTROLS BAND Switch Desired band 


POWER Switch ON 
H. SW Switch ON 
Stand-by Switch REC 
MODE Switch USB or LSB depending on selected band 
VOX Switch ' MAN 
MIC Control Fully counter-clockwise 
CAR Control Centered 
METER Switch IP 
PLATE Control Middle of the range for the band 
DRIVE Control Centered 
FUNCTION Switch VFO 
RIT Switch OFF 
REAR PANEL CONTROLS SG Switch UP (ON) 


EXT VFO Connector Jumpered plug inserted 
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® DRIVE TUNING (See Figure 11) 


Shift the METER switch to ALC and the MODE switch to 
TUN and peak the ALC reading (maximum meter deflection) 
with the DRIVE control. The stand-by switch is in the SEND 
position for adjustment. 


NOTE: — 
If there is no ALC reading indicated, increase the CAR 


control until there is an ALC reading. 


‘®@ PLATE TUNING (See Figure 11) 


Turn the METER switch back to IP, leave the MODE switch 
at TUN and flip the stand-by switch to SEND. Quickly adjust 
the PLATE control to dip the plate current (a minimum meter 
reading). Return the stand-by switch to REC. 


NOTE: 

The TUNE position permits tuning of the final tank circuit at 
reduced power without danger to the tubes. With the 
MODE switch is in the TUN position, the screen voltage of 
the finals is reduced to approximately 50% and the keying 
circuit is shorted. 


TABLE 3. Summary of Transmitter Tuning Procedures 


USB or LSB 
TUN 
TUN 
CW 


A Adjustment point 


PLATE adjustment angular displacement 


(a) IP 


MODE Switch | METER Switch | Standby Switch 


@ PLATE AND LOAD TUNING 


CAUTION: ——-—-- 
When the MODE switch is in the CW position the final tubes 
draw full plate current in transmit. Final tube life is directly 
related to the length of tune-up periods. Do not transmit 
with the tubes out of resonance for more than 10 seconds at 


a time. 


Turn the MODE switch to CW, turn the METER switch to RF, 
and set the stand-by switch to the SEND position. Quickly 
adjust the PLATE control and then the LOAD control alter- 
nately to peak (maximum meter deflection) the power 
output. If necessary, adjust the RF VOLT control on the side 
panel to bring the output reading to about a 2/3 scale 


reading. 
4.12 SSB OPERATION 


@ PTT OPERATION 


Tune the TS-520S as described in Sections 4.1 to 4.11. Set 
the MODE switch to USB or LSB and connect a microphone 
to the MIC connector. 


Adjust BIAS control for 60 ma. 
Peak the ALC reading with the DRIVE control. 
Dip plate current with PLATE control. 


Peak RF output by alternately adjusting the 
PLATE and LOAD controls. 


Vv Adjustment point 


DRIVE adjustment angular displacement 


(b) ALC 


Fig. 11 Plate and Drive Tuning y 


NOTE: 
International amateur practice dictates using USB or LSB on 


the following bands. : 


Key the transmitter and speak into the microphone with the 
tone of voice used in normal operation. Adjust the MIC con- 
trol until voice peaks are just within the top limit of the ALC 
range printed on the meter scale. The METER switch is in 
the ALC position. If the transmitter section is driven beyond 
this range, the transmitted signal will be distorted. 


@ VOX OPERATION 


Adjust the transceiver as described in the previous 
paragraph. Flip the VOX switch on and close-talk into the 
microphone, increasing the VOX GAIN control (on the left 
side of the TS-520S) until the VOX relay just operates. For 
VOX operation it is desireable to close-talk the microphone 
to prevent background noises from tripping the TS-520S 
into transmission. 

Check that the ALC reading for voice peaks is still within the 
ALC range on the meter. If necessary, adjust the MIC con- 
trol for a proper ALC reading. 


If the VOX circuit is activated by speaker noise, adjust the 
ANTI-VOX control (on the side panel). Increase the control 
as necessary for proper VOX operation. 


Do not use more VOX GAIN or more ANTI VOX gain than 
necessary to control VOX operation. If the VOX circuit 
transfers between words, or holds too long, adjust the 
release time constant by turning the DELAY control on the 
side panel. 


4.13 CW OPERATION 


Tune and load the TS-520S as described in Sections 4.1 
through 4.11. Connect a key to the back panel KEY jack, set 
the MODE switch to CW, and set the stand-by switch to 
SEND for transmitting. 

NOTE: 

See Section 4.4 for information on dial calibration for CW 
operation. 
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CW transmissions are automatically monitored through the 
speaker of the transceiver. The audio gain of the sidetone 
can be adjusted with VR2 on the AF board (X50-0009-01). 


For semi-break-in operation, turn the VOX switch on. Hold 
the key down and increase the VOX GAIN control, on the left 
side of the transceiver, until the VOX relay just operates. It 
is desired to change the release time constant of the VOX 
circuit, adjust the DELAY control, also on the left of the 
transceiver. 


The plate current for CW operation should be about 200 


ma. Use the CAR control to adjust the carrier level for CW 
operation. At 200 ma of IP there may be no ALC reading. 


TABLE 4. Meter Switch Positions for Different Modes 


iMope METER Switch Approx. Readings 


TUN Peaked 


75 ma 
USB or LSB 


1/3 scale 
* Recommended monitoring position during operation. 


800V 


None or within 
ALC range 


200 ma 
2/3 scale 
750V 


Within the ALC range 
On voice peaks 


60 to 250 ma 
0 to 2/3 scale 
800V 


4.14 OPERATION WITH A LINEAR 
AMPLIFIER (See Figure 32) 


Tune and load the TS-520S as described in Sections 4.1 
through 4.11 and adjust it for the selected mode. 


The REMOTE connector on the back panel is provided for in- 
terconnections with an amplifier. See the instruction 
manual of the amplifier to determine whether the linear re- 
quires a normally open (during receive) or a normally closed 
(during receive) relay contact. Connect either pin 3 (normal- 
ly closed to ground during receive) or pin 5 (normally open to 
ground during receive) of the REMOTE connector to the con- 
trol jack on the amplifier. 

Connect the ALC feedback from the amplifier to pin 6 of the 
REMOTE connector. The output of the TS-520S is quite 
adequate to drive most amplifiers to full rated output. 


4.15 FIXED FREQUENCY OPERATION 


The TS-520S has a built-in crystal controlled oscillator for 
fixed frequency operation. This feature is most useful for 
commonly used frequencies, nets, or any situation where 
crystal controlled operation is required. To use the fixed 
frequency oscillator, turn the FUNCTION switch to the FIX 
position. Select one of the four available channels with the 
fixed channel selector switch and tune and load the TS- 
520S as described in Sections 4.1 through 4.11. Simply 
‘operate the transceiver as described in Sections 4.12 and 
4.13. 


Section 6.2 ( page38 ) describes installation and netting of 
fixed channel crystals. The crystal frequency is determined 
by the following formulas. 


& LSB OPERATION 


Crystal Frequency (MHz) = 5.5015 MHz + X — Operating 
Frequency (MHz) 


@ USB OPERATION 


Crystal Frequency (MHz) = 5.4985 MHz + X — Operating 
Frequency (MHz) 


DC 9V O 


Crystal Specifications 
1. Frequency:4.900 to 5.500 MHz 
2. Type of holder: HC-25 U 
3. Multiplication: Fundamental 
4. Frequency tolerance: 

> 0.002% at normal temperature 
5. Oscillator circuit: Shown below. 


O 
Crystal 


@ CW OPERATION 


Crystal Frequency (MHz) = 5.5 MHz + X — Operating 
Frequency (MHz) 

= 1.8 for the 160 meter band 

= 3.5 for the 80 meter band 

7.0 for the 40 meter band 

14.0 for the 20 meter band 

= 21.0 for the 15 meter band 

= 28.0 for the 10 meter band or 

= 28.5 for the 10 meter band or 

= 29.1 for the 10 meter band 


x KK KK KK OX 
| 


Crystal Specifications: HC-25/U holder, 4.9 to 5.5 MHz os- 
cillation frequency, and see Figure 12 for type of oscillation 
circuit. 


Example: Desired Operating Frequency = 7.255 MHz 
Crystal Frequency (for CW) = 5.5 MHz + 7.0 MHz — 
7.255 MHz = 5.245 MHz 


This same crystal will operate on each band. 
Operating Frequency (CW) = 5.5 MHz + X (in MHz) — 
Crystal Frequency (in MHz) 


Example: Crystal Frequency = 5.245 MHz 
On the 14 MHz band the crystal will oscillate at 
Operating Frequency (CW) = 5.5 MHz + 14.0 MHz — 
5.245 MHz 
= 14.255 MHz 


2SC460(B) 


4.9~5.5MHz 
| Vr.m.s 


0.0) 


Fig. 12 Crystal Oscillator Circuit 23 


4.16 INTERNAL CROSS CHANNEL 
OPERATION 


The TS-520S contains a unique design feature which allows 
cross channel operation without a separate external VFO. 
The TS-520S’s internal VFO is used together with the fixed 
frequency oscillator to allow reception and transmission on 
different frequencies. The fixed channel oscillator must have 
one or more accessory crystals installed for this feature to 
work. 


FUNCTION TRANSMIT RECEIVE 
SWITCH CONTROL CONTROL : 
VFO.R Fixed channel VEO 
oscillator 
Fixed channel 
hited 
FIX Fixed channel Fixed channel 
oscillator 


oscillator 
4.17 MOBILE OPERATION 


The compact size and solid-state design of the TS-520S 
make it ideal for mobile use, by using optional DS-1A. 
Be sure to use a mobile antenna which meets the re- 
quirements described in Section 1. 


The normal operating procedures, described previously, app- 
ly to mobile operation. The noise blanker should be used to 
reduce ignition and impulse noises for clear reception. 
Remember that during transmission the transceiver draws 
about 15 amps so be careful not to drain the car's battery. 


4.18 DX OPERATION (Use of PROCESSOR 
PULL ON) 


In DX (long distance) operation, it may be increased the 
talk-power by using the speech processor. The audio quality 
of the transmitted signal will be more natural without this 
control operating. Therefore, for normal operation push this 
control in. 
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4.19 SSTV OPERATION 


The TS-520S will adapt very well to slow scan television 
operation. The only cabling required are connections 
between the PHONE PATCH IN jack (or MIC connector) of 
the TS-520S and the output of the television console, and 
between the PHONE PATCH OUT jack (or SPEAKER jack) of 
the TS-520S and the input of the television console. 


Be careful to keep the input power of the transceiver down 
to a safe level with the MIC control. If you exceed the plate 
power dissipation capability of the tubes, they will be 
damaged. 


4.20 OPERATION WITH A PHONE PATCH 


The TS-520S has rear panel jacks to facilitate using the 
TS-520S with a phone patch. The PHONE PATCH OUT jack 
has an impedance of 8 ohms and the PHONE PATCH IN 
jack requires a high impedance input. See the instruction 
sheet of the phone patch for cabling instruction. 


4.21 NOVICE OPERATION 


The Kenwood TS-520S offers the unique opportunity to the 
beginning amateur of buying a top quality ham rig which 
adapts to novice operation at very little cost. So the initial 
equipment investment is good for what ever level of license 
to which the operator advances. 


For the novice to operate the Kenwood within the legal 
power limitation, all he has to do is remove one of the final 
tubes from the final RF section and replace it with a low cost 
module available from your dealer. Alternately adjust the 
carrier level control to keep the plate input power below 75 
watts (approximately 90 ma). Adjusting the carrier level 
yields much less power output because it reduces the ef- 
ficiency of the tubes. 
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520S BLOCK DIAGRAM (FIGURE 13) 
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SECTION 5. CIRCUIT DESCRIPTION 
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{SECTION 5. 
Ll 


5.1 GENERAL DESCRIPTION 


Figure 13 shows the block diagram of the TS-520S. To 
better understand the transceiver’s circuit, refer to the block 
diagram as you read this circuit description. The transceiver 
is totally solid state, except for the two final tubes and the 
driver, utilizing 19 FETs, 52 transistors, and 101 diodes. 


Modular construction techniques place all circuitry, on 
printed circuit boards. These modules greatly simplify 
trouble shooting and repair procedures. 


Receiver circuitry is designed in a double superheterodyne 
configuration. The transistorized transmitter section 
employs a dual conversion configuration using a filter type 
SSB generator. 


Dual gate MOS FET’s are used throughout the transmit/- 
receive amplifier, except for the three power tubes and the 
AF amplifier. The used of these transistors allows excellent 
two-signal performance as well as excellent AGC (and ALC) 
characteristics. 


® TRANSMITTER SECTION (Refer to Figure 13) 


The current generated by audio at the microphone is 
amplified by the microphone amplifier (located on the 
GENERATOR board). The output from the. microphone 
amplifier is injected, along with a 3.395 MHz carrier, into the 
four diodes which form the balanced modulator. The DSB 
output produced by the balanced modulator is fed to the first 
IF amplifier and then through the crystal filter (on the IF 
board) resulting in an SSB signal. 


The 3.395 MHz SSB signal is mixed with the output of the 
VFO (5.5 to 4.9 MHz) by the first transmit mixer creating the 
second transmit IF signal (8.895 to 8.295 MHz). This signal 
is mixed with the output of the heterodyne crystal controlled 
oscillator, by the second transmit mixer, to produce the final 
transmitted SSB frequency. 

The SSB signal is amplified by the 12BY7A driver tube to 
drive the two S2001A (6146B) amplifier tubes in the final 
stage. They operate in class AB1. The output signal is 
transmitted through a pi-network to the antenna. The 
impedance of the pi-network is 50 ohms. 


B® RECEIVER SECTION (Refer to Figure 13) 


The incoming signal from the antenna is fed through the 
antenna coil to the RF section, where it is one-stage 
amplified. The amplified signal is passed to the first receiver 
mixer for conversion to the first IF signal (8.895 to 8.295 
MHz). The first IF signal is mixed with the VFO output by 
the second receive mixer to generate the second IF signal. 
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The AGC voltage is extracted at the output of the second 
mixer. The signal passes to the NB board where it is 
amplified and passes through the blanking gate. The 
blanking gate is turned on, or open, when the noise blanker 
switch is turned to the OFF position. When the noise 
blanker switch is turned on, the gate opens and closes as 
controlled by the noise components separated from the sig- 
nal by the input filter of the noise blanker circuit. 


The signal then feeds through the crystal filter to be 
amplified: by the two-stage amplifier on the IF board and 
detected by the detector on the GENERATOR board. Here 
the RF signal is transformed to AF. 


The AF signal is amplified by the complimentary amplifier. 
The AF output impedance is 4 to 16 ohms. 


5.2 CARRIER BOARD (X50-0009-01) 


The Carrier Board produces a carrier signal during 
transmission and acts as the BFO for the ring detector 
during reception. The transistor Q1 comprises a Pierce B-E 
oscillator. The buffer amplifier, Q2, delivers a steady output 
signal. The oscillation frequency switching for a desired 
mode of operation is made by diode switchings, D1 through 
D4. Each diode forms the respective oscillator circuit when 
a forward voltage is applied across it to reduce its internal 
resistance. If the forward voltage is not applied, the diode 
resistance becomes so high in the resistance that it is 
isolated from the circuit. This disables the oscillation. 
The oscillation frequency is 3396.5 kHz for both USB 
transmit and receive modes, 3393.5 kHz for both LSB 
transmit and receive modes, 3394.3 kHz for CW receive 
mode, and 3395.0 kHz for CW transmit mode. 


CAR UNIT (X50-0009- 01) 


7 


X1 3395.0kH 
0 
TC! 20P 


SS ——— 


Q1,2:2SC460(B) lay 
Din4 181555 


Fig. 14 Carrier Board 


5.3 GENERATOR BOARD (X52-1090-00) 


The Generator Board, which is a heart of this SSB 
transceiver, produces a DSB (double side band) signal. The 
operation is as follows. 


The AF signal coming from the microphone is amplified — 


through Q3, Q6, and Q5. The amplified signal is applied to 
the ring modulator, comprised of four diodes, which 
produces a carrier-suppressed DSB signal. This DSB signal 
is amplified through the buffer amplifier, Q1 (FET), and is 
delivered to the succeed IF Board. The crystal filters 
contained in the IF Board, then, further suppresses the 
carrier and undesirable side band of the DSB signal to create 
a complete SSB signal. 

In the CW mode of operation, a DC voltage is applied ot the 
ring modulator to unbalance it to obtain the required carrier. 


The Generator Board, also, has a microphone compressor 


GENERATOR UNIT : 
(X52- 1090-00) 3; —45 


circuit, which is activated by the PROCESSOR switch 
located on the front panel. The AF signal output of Q3 is 
further amplified through Q4, Q8, Q9, and Q10. The 
amplified signal is delivered to Q6 through the diode 
switching, which is activated by the PROCESSOR switch. 
Gain control is made in the manner that the output of Q10 is 
phase-inverted by Q11, is bridge-rectified by the four diodes, 
and is DC-amplified through the control amplifier, Q12, to 
produce a pinch-off voltage which controls the attenuator, 
Q7 (FET). The desired time constant is obtained at the 
output of Q12. The actual microphone compression is 
around 20 db for 10 mV microphone input. The microphone 
gain can be set irrespective of the PROCESSOR switch as 
the MIC GAIN control is placed at the input end of Q6. 


In addition, the Generator Board has a transistor switching 
circuit which prevents the carrier from entering the receive 
ring detector and transmit ring modulator during 
transmission and reception, respectively. 


De,7:is2se8 U} 1 — 


z | Q1:3SK35 (GR), Q2:2SC460 (B) 
Q3,4:2SC1000(GR) 
Q5,6,9,10:2SC 733(Y) 
Q7,8.2SK30(0) 

" Q11,12:2SC945(R) 


Fig. 15 Generator Board 
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5.4 RF BOARD (X44-1200-00) 


The RF Board provides the most functions as compared with 
the other boards of the TS-520S. It consists mainly of a 
transmit system, a receive system, an ALC circuit, control 
circuits, and a local oscillator circuit. 


& TRANSMIT SYSTEM 


The second IF signal from the IF Board passes through the 
bandpass filter and is frequency-converted to a desired RF 
signal in a given amateur band by the transmit second mixer, 
Q1. The RF signal, in turn, is amplified by the exciter, V1, to 
a level enough to excite the final power tube. 


NOTE: 
To the anode of V1 is connected the Drive Coil Board 


(X44-1190-00). 


@ RECEIVE SYSTEM 


An amateur band signal coming into the ANT connector 
enters the ANT Coil Board (X44-1170-00) through the 8 
MHz IF trap coil. The signal, then, is stepped up by the 
frequency band coil and is applied to G2 of the receive first 
mixer, Q2, where it is converted to the receive first IF signal. 
The IF signal is fed through the bandpass filter to the IF 
Board. 


NOTE: eee 
The MIX Coil Board (X44-1180-00) connected to the drain 
of Q3 is also used with the Transmit System. 
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Fig. 16 RF Board 
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@ WWV RECEIVE CIRUIT 


The TS-520S has a converter circuit for specific use of 
receiving the WWV wave. The 15 MHz standard wave 
coming into the antenna passes through the diode switch 
interlocked with the BAND switch and is applied to T5 
where it is stepped up. The signal, then, is RF amplified 
through Q5 and is frequency-converted to the receive first IF 
signal by Q4. The IF signal is fed to the IF Board through the 
same bandpass filter as in the usual RF signal reception. 


‘@ ALC CIRCUIT 


The ALC (Automatic Level Control) Circuit, which uses a 
transistor, Q10 of rather high breakdown voltage, produces 
the ALC voltage when a current around 30uF flows to the 
grid of the final power tube. The ALC time constant is set 
“slow” in the SSB mode and “fast” in the CW and 
PROCESSOR-ON modes. 


@ CONTROL CIRCUITS 


The RF Board has a transmit and receive bias control circuit. 
The transistor Q11 cuts off the transmit second mixer, Q1, 
when the TS-520S is DC-powered. 


@ LOCAL OSCILLATOR CIRCUIT 


The Local Oscillator Circuit is a crystal-controlled oscillator 
which selects a crystal for each amateur frequency band. It 
serves as the second local oscillator in the transmit mode 
and as the first local oscillator in the receive mode. The 
crystals and oscillation coils are contained in the OSC Coil 
Board (X44-1160-00). Q6 is the oscillator diode and Q7 is 
the buffer amplifier. For receiving the WWV is used Q8 
which forms a nonadjusting oscillator circuit and feeds its 
output to Q4. Each local oscillator output is fed out through 
the buffer amplifier, Q9, to the DG-5 Digital Display (optio- 
nal). 


5.5 IF BOARD (X48-1060-01) 


The IF Board is important both for the transmit and receive 
Operations. In the transmit mode of operation, the SSB 
crystal filter, XFl. suppresses the undesirable sideband and 
carrier of the DSB signal fed from the Generator Board to 
make a complete SSB signal. This SSB signal is amplified 
through G1 of the IF amplifier, Q1, which is also used for the 
reception and enters the transmit mixer, Q2. The local 
oscillator signal delivered from the VFO Board, on the other 
hand, passes through the lowpass filter around 7 MHz 
cut-off frequency, T10, T11, and T12, to G2 of Q2. The two 
signals, the SSB signal and local oscillator signal, are mixed 
by Q2, that is, the SSB signal is converted to the second IF 
signal. The second IF signal is delivered through the 
bandpass filter to the RF Board. 


NOTE: 

In transmission, the receive IF amplifier, Q3 and Q4, and the 
receive VFO mixer, Q9, are cut off by the negative voltage 
appearing at the RB terminal. 


On the other hand, in the receive mode of operation, the first 
IF signal delivered from the RF Board passes through the 
bandpass filter to the VFO mixer, Q9, which frequency- 
converts it to the second IF signal. This second IF signal 
enters through IFT the NB Board, the output of which comes 
through XF1 to the IF amplifier, Q1, which is also used for 
the transmission, as in the transmit state. In this stage and 
following two IF stages, Q3 and Q4, the IF signal is 
amplified and connected to the ring detector in the 
Generator Board. 


NOTE: —— 
In reception, the transmit VFO mixer, Q2, is cut off by the 
negative voltage appearing at the TBL terminal. Q5 and Q6 
form an AGC amplifier circuit. Q6 switches the AGC action 
to “slow”, “fast’’, or “OFF” and serves for RF gain control. 


The SSB crystal filter has a diode switching at each of the 
input and output ends. If the CW crystal filter (YG-3395C, 
optional) is installed, the diode switching circuit can select 
one of the crystal filters with the MODE switch interlocked 
to it. 

Q7 and Q8 form an ALC meter circuit during transmission 
and function as S-meter circuit. 


29 


Q1,3,423SK35(GR), Q2:3SK35(Y) 
Q5,6:2SC733(Y),Q7:2SK19(GR) 
Qe = 2SA495(Y), Q9:3SK41(L) 
D1,2:1S1007, 03,4: 181587, Ds,6: iN6O 
D7,9,12 . 1$1555, D114: WZ-090 


IF UNIT (X48- 1060 - 01) 
5 


+H) 


R19. 47K | 470K 


Fig. 17 IF Board 


5.6 NB (NOISE BLANKER) BOARD 
(X54-1080-10) 


The NB Board may roughly be classified into two circuit 
systems: a sound signal system and a noise signal system. 
In the signal system, the signal from the VFO mixer on the IF 
Board passes through the bandpass filter comprised of three 
IFTs and is amplified through Q1. The signal, in turn, passes 
through the balanced blanking gate and is led to the NBO 
terminal. 

On the other hand, the noise signal is amplified through Q2, 
Q3, Q7, and Q4. The amplified signal passes through the 
noise rectifier circuit, comprised of D5 and D6, and is 
applied to the base of Q6. The AGC time constant circuit of 
Q6 is preset so that it may not respond to pulsed noises, but 
functions for short period, continuous signals like SSB. 
Therefore, Q3, Q7, and Q4 work at near the maximum gain 
when pulsed noise comes in and they are suppressed in the 
gain by the AGC voltage when continuous signal enters. 


lf the NB switch is turned on, the emitter of Q5 is grounded. 
When pulsed noise comes in, Q5 is turned on, which 
grounds its collector. The blanking gating diode connected 
to the collector of Q5, then, is inverse-biased for a certain 
period of time determined by the time constant circuit 
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comprised of R3 and C7. This opens the signal line, thereby 
eliminating the noise. The audio signal from which the 
pulsed noise has been removed can be produced as if a clear 
signal is received. ! 


2 | 
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Qs,6:2SC733(Y), D1~4:1S1587, Ds,6:1N6O,D7:MV-13 SI! oo 


Fig. 18 NB Board 


5.7 AF BOARD (X49-0008-01) 


The AF Board contains a complementary, OTL AF amplifier, 
a CW semi-break-in circuit, a CW sidetone oscillator for 
monitoring, and a detector for calibration. Q5 comprises a 
preamplifier for amplifying audio signal delivered from the 
ring detector. C15 and C18 in the preamplifier circuit cut 
out high frequencies. The amplified signal passes through 
the AF GAIN control, and is amplified through Q1 and Q2, 
and is further power-amplified through Q3 and Q4. 


’ NOTE: 
In tranmission, Q5 is cut off by the positive voltage 
appearing at the RL terminal. 


The sidetone oscillator, which is of a phase-shift type. 
oscillates a signal around 750 Hz. The oscillator works only 
when the MODE switch is set to the CW position and a key 
is plugged into the KEY jack and is closed. 


NOTE: 
1. If the DS-1A DC-DC Module is installed in the TS-520S 
for operation by DC power and when the H.SW switch 
is at the OFF position, the sidetone oscillator does not 
work. This is caused by the fact that turning the H.SW 
switch off makes the DC-DC converter oscillation stop, 
which does not supply the bias voltage to Q6 and the 
control voltage to the switching diode D3. 
2. VR2 is used-to preset the sidetone oscillator output 
level. 


oo AF UNIT (X49- 0008-01) 
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Qs :2SC 1000 (GR), 01,2: 1N60, 03:1S1555 


Fig. 19 AF Board 


5.8 VFO BOARD (X40-1070-01) 


The VFO Board produces a signal of variable frequency in 
the range from 5.5 MHz (at division ‘O” on the Sub-dial) to 
4.9 MHz (at division 600”). The oscillator is of a modefied 
Clapp type using a FET. The buffer also uses another FET, 
which assures very stable oscillation. The buffer follows a 
harmonic filter and a Darlington output amplifier, Q3 and 
Q4, which also assures stable operation against load 
change. 

CAUTION: 

Do not change VFO Board mechanisms and circuits. 

If repairs are effected by anyone other than an authorized 
personnel, the performance warranty will become void. 


VFO UNIT (X40- 1070-01) 
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Fig. 20 VFO Board 


5.9 MARKER BOARD (X52-0005-01) 


The crystal-controlled oscillator, Q1, produces 100 kHz 
signal. The ceramic trimmer, TCI, connected to the collector 


’ of Q1 is used to precisely adjust the oscillation frequency. 


The oscillation signal of Q1 is waveform-shaped by the 
diode D1 and precisely synchronizes to 25 kHz the free- 
running multivibrator, comprised of Q2 and Q3, which is 
oscillating around 25 kHz. The 25 kHz signal is phase- 
inverted by Q4 and can be fed out for use with an external 
equipment. 


MARKER UNIT (X52-0005-01) 


220P| Ci2 . 


R9 4.7K 


Q1,4:2SC373 or 2SC458(B), Q2,3: ‘280373, | D1:1N60 


Fig. 21 Marker Board 


31 


5.10 VOX BOARD (X54-0001-00) 


In the SSB mode of operation, the voice signal coming from 
the microphone amplifier (or the sidetone signal in CW) 
enters the MV terminal. The signal is amplified through Q3 
and is rectified by D6 to a DC voltage in proportion to the 
input level. When the DC voltage is applied to the base of 
Q4, this is turned on and lowers the base potential of Q6 


down. 


If Q4 is cut off with no input signal, the base and emitter of 
Q5 are at the same potential, thus turning Q5 off. Therefore, 
C10 is charged through D7 by the boltage preset with the 
delay control. If Q4 is turned on with the voice signal 
coming into the MV terminal, on the other hand, it also turns 
on Q5, through wich C10 discharges. 


NOTE: 
The hold time of the VOX is when the voice signal exists at 


the MV terminal. 


Transistors Q6 and Q7 form a Schmitt trigger circuit. When 
Q4 is in the “off state, Q6 is in the “on” state and Q7 in the 
“off” state. When Q4 is in the “on” state, on the contrary, 
Q6 is in the “off’’ state and Q7 in the “on” state; in addition, 
Q8 also turns on, which activates the stand-by relay. 


The anti-VOX signal coming from the AF unit to the AV 
terminal is stepped up by T1 and is full-wave-rectified by D1 
to D4. The rectified voltage cuts Q1 off. This charges C5 
through R4 and at the same time, turns Q2 on. In turn, Q2 
grounds the base of Q4 to turn off, thereby stopping the 
VOX. 


VOX UNIT (X54-0001-00) 


Qi~4,6,7:2SC373 
Qs,8:2SA562(Y) 
D1i~4,6~8.1N60 
Ds,9:1S1555 


Fig. 22 VOX Board 
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5.11 FIXED CHANNEL-AVR BOARD 
(X43-1100-00) 


This board consists of a fixed channel crystal-controlled 
oscillator, a 9V AVR (automatic voltage regulator), and a 
—6V DC-DC converter. The crystal-controlled oscillator, 
comprised of Q1, is of a Pierce C-B type. Q2 and Q3 forma 
Darlington buffer amplifier, which feeds the oscillation signal 
out. TC1 through TC4 are trimmers for precisely adjusting 
the oscillation frequency. 


The 9V AVR supplies with 9V DC the main oscillator circuits 
and control circuits in the TS-520S. The transistor Q4 
controls the current Q5 and Q6 magnify an error voltage. 
Q7 compensates the temperature characteristic of Q6. D3, 
a zener diode, gives a reference voltage. 


In the —6V DC-DC converter, Q8 and T1 form a back 
coupling oscillator which produces a signal around 400 Hz. 
The signal is rectified by D4 through D7 to a —6V DC, 
which is stabilized by the zener diode D8. 


FIX CH AVR UNIT (X43- 1100-00) 


ory 
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Q1~3:2SC460(B8),Q4:2SA606(L) 
Q5~7:2SC372,Q8:2SC735(Y) 
D1,2.1N60, 03,8:WZ- O61,D4~7:1S1555 


Fig. 23 Fixed Channel and AVR Board 


5.12 RECTIFIER BOARD (X43-1090-02) 5.14 INDICATOR BOARD (X54-1120-00) 


This board has all the rectifiers used with the TS-520S. The This board has light-emitting diodes “VFO”, “FIX”, and 


800V high voltage is obtained by a voltage doubler rectifier, “RIT” located above the Sub-dial scale. Each diode 
the 300V, 210V, and C-voltage by a half-wave rectifier, and indicates the turn-on states of the respective functional 
the 14V voltage by a bridge rectifier. boards. 
RECTIFIER UNIT OIG ATOR UAT, 
(X43-1090-02) pred yh adalah 
[egron nao Poss el... 
AP ° 


Di~3:SEL-103W 


Fig. 26 Indicator Board 


Di~e:VO8U 
D7: VO6E 
De~11: VO3C 


Fig. 24 Rectifier Board 


5.13 HV BOARD (X43-1110-00) 5.15 FINAL POWER AMPLIFIER BOARD 
(X56-1200-00) 


The HV (High Voltage) Board has a voltage divider providing 
a voltage used to indicate the anode voltage of the final This board contains all final power amplifier circuits except 


power tubes, a voltage divider providing a screen grid the pi output tank, which is placed at the power output end. 


voltage of final power tubes in tuning the TS-520S. 
nev. 00° Sort caren sr ie aro 


HV UNIT 
(X43 -1110-00) 


fo 


[Rt 100K R2 680K 


Fig. 25 HV Board 


FINAL UNIT 
(X56-1200- 00) 


Fig. 27 Final Power Amplifier Board 


33 


00989 - $09699-COBEID—-c00 109 -CORND -CHRIDD- C70 10D COT EDO «DEED —c HETGD— CIETY SOOT CORTE D=—CRT 100 -008000~408 DOO a0 N00 


, 


Fe | 


004d CREED 4 9REE~C8R OND ~01 


CAUTION: 


e09 D8D COREE 0NNb0* ¢ 


SECTION 6. MAINTENANCE AND ALIGNMENT ] 


00980 -«06 900 -<00000=400800~40000 =< 0B000~200000=108000 + 08NRD+<0000=C8EDED -«DOROD—eONERDC8OEDD-<HOEDD -CORNOD—CEETD—CBEEEY~<0400P=UOOIED-480800~ COULRD=~CREDOD <CONRDD-C0DEOD<4RU EDD =EOHEDD=COU DED -COETOD~COEDED = PURO =0OUNDOMODEETD -<OURID-cOROD~oRIHOD-cnNe 


DANGEROUS HIGH VOLTAGES ARE PRESENT WITHIN THE CASE OF THE TS-520S WHEN THE 


TRANSCEIVER IS TURNED ON. 


EXERCISE EXTREME CAUTION TO AVOID ELECTRIC SHOCK. 


6.1 GENERAL INFORMATION 


The TS-520S has been factory sligned and tested to 
specifications before delivery to the customer. Under 
normal circumstances the transceiver will be properly 
adjusted to operate in accordance with these operating 
instructions. In fact, the equipment owner can void the 
transceiver’s warranty by attempting service or alignment 
without permission from the factory. 


When operated properly, the transceiver can give years of 
service without requiring realignment. The information in 
this section fives some general service procedures which 
can be accomplished without sophisticated test equipment. 


B® REMOVING THE CABINET (See Figure 28) 


Figure 28 shows how to remove the TS-520S's cabinet. 
Remove the eight top cover screws and the nine bottom 
cover screws and lift away the panels. The speaker leads 
will still be attached to the chassis so be careful when 
removing the top cover. The leads can be unplugged, if 
necessary. 


B® SERVICE POSITION (See Figure 29) 
The TS-520S should be placed on its side, with the final 


Fig. 28 Removing the TS-520S's Case 
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section up, for any alignment or service. This position 
permits adequate ventilation for the final tubes as well as 
easy accessibility to the modules. Most of the described 
adjustments can be made without removing the boards from 
the transceiver. 


6.2 ACCESSORIES 


CAUTION: —————_— 
BE SURE THE TRANSCEIVER IS UNPLUGGED AND 
TURNED OFF BEFORE REMOVING THE CASE. 


@ INSTALLING THE CW FILTER (See Figure 30) 


Remove the top and bottom covers from the transceiver (be 
careful of the speaker leads). Locate the IF board (it holds 
the SSB crystal filter) and move the brown wire from the 
SSB terminal to the CW terminal, as shown in Figure 30. 


Remove the three screws securing the VR mounting 
hardware on the side panel and tilt the board down about 90 
degrees from its normal position. Screw the filter onto the 
board with the provided nut and solder the filter’s pins to the 
board. Be careful to use a low power soldering iron for only 
a short time. Too much heat will damage the crystal filter! 


Fig. 29 Service Position for the TS-520S 


Install the 
filter here. 


Move the brown leed from 
the SSB termina! to the 
CW terminal. 


YG-3395C 


Fig. 30 Installing the Accessory CW Filter 


Reconnect the VR mounting hardware and replace the 
covers. If the speaker lead was disconnected, be sure to 


reattach that also. 


® INSTALLING THE DC-DC CONVERTER (DS-1A) 


Me 


Pa 


3. 


Remove the patch plate located on the rear panel of 
TS-520S. 

Secure the DC-DC unit to the rear panel using the four 
tapping screws supplied with the unit. 

Select the correct color coded lead from the DC-DC unit 
making sure that the color code corresponds to that of 
the lead connected to the DC-DC terminal board 
adjacent to the power transformer. 

Solder the lead onto the terminal board. 


@ REMOTE CONNECTIONS 


Figure 32 shows the REMOTE connector. This 8-pin plug 
can be used for attaching linear amplifiers, or other external 
accessories to the transceiver. 


Rear panel of TS-520S 
‘ DS-1A 


Patch plate 


& 
ri ) 
| 
a & \s % 
Final box 


DC-DC 
terminal board 


Power transformer 


Fig. 31 Installing the Accessory DC-DC Converter 


ALC input 


Stand by 
input 


REMOTE 


ALC input 


To an external speaker The view seen from 
ue the rear panel 


_ Fig. 32 REMOTE Connector 
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@ EXTENSION FEET B® TRANSVERTER (TV-502) 


The TS-520S is provided with two extra feet which can be 
used to raise the front panel of the transceiver. In some 
operating positions the tilt makes it easier to read the dial 
and meter. Figure 33 shows how to install the feet. 


To connect the transverter to TS-520S, proceed as follows: 

1. Check that the power to the transverter and TS-520S is 
OFF. 

2. Connect the cable supplied with the transverter to the X 
VERTER connector of TS-520S and the CONTROL 
connector of the transverter (2 m CONTROL connector 
for TV-502). 

3. Connect the supplied pin-cords to the X VERTER OUT 
jack of TS-520S and the TX IN jack of the transverter (2 
m TX IN jack for TV-502). 

4. Connect the supplied earth cable between the GND 
terminals of TS-520S and the Transverter. This 
connection is necessary because it prevents electrical 
shocks and provides stabilized operation. 

5. Turn on the transverter switch on the rear panel of 
TS-520S. The SG switch may be left in the ON 
position. Changeover between HF and VHF is 
automatically accomplished by the POWER switch of 
the transverter. Be sure to turn off the transverter 
switch when the transverter is not connected. TS-520S 
requires no modification for transverter operation. 

. Connect the antenna to the ANT terminal on the rear of 

Fig. 33 Attaching the Extension Feet the transverter (144 MHz for TV-502). 

7. Check to see that the POWER switch and the standby 
switch of TS-520S are set to OFF and REC 
respectively. Also, check that the POWER switch of the 
transverter is set to OFF. Then connect the power cords 
to AC outlet (or DC power source for DC operation). 


o>) 


TV-502 TS-520S 


120V 220V 
3 


eccy © 


2m TX IN 
2m CONTROL r © 5 
pare tee lat 


X VERTER 


= " feareara 7 ion ree Col WME aul Ea |= 
2m Antenna 


Fig. 34 Connecting of Accessory Transverter 
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@ CONNECTION OF VFO-520S 


The VFO-520S is developed for further enhancing the 
capabilities of your TS-520S. Figure 35 shows a connection 
of the VFO-520S to the TS-520S. Keep the 9-pin MT plug 
put in the EXT VFO connector on the TS-520S until the 
VFO-520S is connected to it. The VFO interconnecting 
cable is supplied as an accessory with the VFO-520S. 


Only by controlling the FUNCTION switch on the VFO-520S 
you can enjoy highly advanced and comprehensive 
operations as if you use two transmitters and receivers 
each. 7 


VFO-520S 


init 


GND VFO OUT 


4 To calibrate your TS-520S VFO output frequency with the 


VFO-520S output frequency, proceed as follows: 
1. The FUNCTION switch on the TS-520S may be at any 
position. 
2. Set the TS-520S in the receive mode of operation. 
3. Set the FUNCTION switch to the CAL-RMT position. 
4. Tune the TS-520S VFO output frequency and the 
VFO-520S output frequency until a zero beat is heard 
when two frequencies coincide with each other. 
For more detailed information of the VFO-520S, read the 
“OPERATING MANUAL FOR VFO-520S”. 


TS-520S 


Fig. 35 Connecting of Accessory Remote VFO 


B® CONNECTION OF DG-5 DIGITAL DISPLAY 


Your TS-520S can connect the DG-5 by plugging the signal 
cable and power cable only as illustrated in Figure 36. 
Notice that the connectors on the two units are different in 
the arrangement. Be careful of inserting each pin 
plug-equipped coaxial cable of the same color into the 
connector jacks of the same reference. Now, turn on the 
POWER switch on the TS-520S, which will allow the DG-5 
to run. The DG-5 is capable of reading the TS-520S 
operating frequencies as precise as an order of 100 Hz. For 
more detailed information, read the “OPERATING MANUAL 
FOR DG-5 DIGITAL DISPLAY”. 


Fig. 36 Connecting of Accessory Digital Display 
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CAUTION: 
The Antenna cores are fragile. Be careful not to break them 


during alignment. 


@ FIXED CHANNEL CRYSTAL INSTALLATION 


Section 4.15 describes fixed frequency operation with the 
TS-520S. To install the accessory crystals, remove the 
transceivers top cover and locate the FIXED CHANNEL-AVR 


board directly behind the VFO. OSC COIL UNIT 


MIX COIL UNIT 
Insert the crystal in the desired channel position (the 
positions are labeled on top of the VFO case) and use the 
appropriate trimmer (TC1 through TC4) to net the crystal. 
The CAL-FIX feature of the TS-520S can be used to net the 
crystals as described in Section 4.4. 


ANT COIL UNIT 


DRIVE COIL UNIT 


6.3 RECEIVER RF SECTION ALIGNMENT 1.8 MHz 
3.5 MHz 

: : ; 7 MHz 

The stand-by switch of the transceiver should be in the REC 14 MHz 
position during all of the receiver adjustments. Connect the 21 MHz 


transceiver to a 50 ohm dummy load. 


Turn the FUNCTION switch to CAL-25 kHz and use the 
output of the calibrator circuit to adjust the coils. Set the 
DRIVE control to the 12 o’clock position (the white line 
pointing towards the top of the transceiver). The coils can 
be aligned from the bottom of the transceiver without 
removing the boards. 


Set the BAND switch to the correct band and tune the VFO 
to the frequency shown in the table below to receive the ca- 
librator signal. Use the test rod included in the accessory 
bag to tune the antenna and mixer coils for a maximum 
S-meter reading. Figure 37 shows the location of the coils. 
Adjust the coils for each band as described below. When 
you finish, turn the calibrator off. Adjust only the antenna 
and mixer coils for a maximum S-meter reading. 
Adjustment of the heterodyne oscillator coils is described in 
the next paragraph and adjustment of the drive coils is 
described in Section 6.7. 
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ANTENNA*, MIXER*, and DRIVE Coil Alignment 
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28 MHz 


Fig. 37 RF Section Coil Diagram 


@ HETERODYNE CRYSTAL OSCILLATOR 


Adjust the heterodyne crystal oscillator’s coils by switching 
the BAND switch to each band and tuning the appropriate 
coil (see Figure 37) as described below. 


Turn the core of the coil clockwise until the crystal stops 
oscillating. You should be able to hear the point where this 
happens. From the point where the crystal stops oscillating, 
turn the core about one revolution back so that the crystal is 
again oscillating. If the core is left too near the threshold the 
oscillation may be unstable. Repeat the procedure for each 
band. For the 28 MHz band only the 28.5 MHz sub-band 
needs to be tuned. Tune the 1.8 MHz coil first and then tune 
the remaining coils (3.5, 7.0, 14.0, 21.0, and 28.5) in order. 


@ WWV ALIGNMENT 


Turn the BAND switch to WWYV and tune the sub-dial to 
zero to receive the calibrator signal. Tune T4 and T5 on the 
RF board for a maximum S-meter reading. T3 is the WWV 
oscillator coil. Tune it for a maximum S-meter reading and 
then turn 1/4 turn counter-clockwise. The oscillator 
frequency is 23.895 MHz. 


CAUTION: 
. Do not attempt to tune coils T1 and T2: 


6.4 NOISE BLANKER BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the DRIVE 
control for a maximum S-meter reading. Align coils T1 
through T5 (on X54-1080-10) for a maximum S-meter 
reading. 


Attach a 10V DC meter between the collector of Q6 


(2SC733) and the chassis and tune coils T6 and T7 for a mi- 
nimum voltage reading on the volt meter. 


6.5 IF BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the DRIVE 


control for a maximum S-meter reading. Adjust T2, T5, T6, 


and T9 (on X48-1060-01) for a maximum S-meter reading. 


CAUTION: 
Do not adjust T1, T3, T4, T8, T10, T11, T12 or T13. 


® S-METER ZERO 


If the S-meter requires recalibration, set the BAND switch to 
14 MHz, turn the noise blanker off, and turn the RF GAIN 
control fully clockwise. With no antenna connected, set the 
zero adjust potentiometer, VR1 on the IF board, for a reading 
of zero on the S-meter. 


@ S-METER SENSITIVITY ADJUST 


Apply a 14.175 MHz signal from an RF generator, accu- 
rately calibrated to produce a 50uV signal, at the antenna 
connector. Peak the S-meter for a maximum reading by tu- 
ning in the signal with the main tuning knob and by 
adjusting the DRIVE control. Then adjust the sensitivity 
potentiometer, VR2, for an S-meter reading of S9. 


6.6 FIXED CHANNEL-AVR BOARD 
ALIGNMENT 


@ AVR CIRCUIT 


Connect a 15V DC voltmeter between the 9 terminal (on 
X43-1100-00) and the chassis. Adjust VR1 for a 9 volt 
reading. 


@ RIT ZERO 


When the RIT circuit is turned on, and the RIT control is set 
to zero, the receive frequency should be exactly the same as 
the transmit frequency. If the frequency is not the same, use 
the RIT zero control, VR2 to adjust it. 


To zero the RIT, turn on the calibrator and tune the VFO for 
about a 1000 Hz calibrator tone. Turn the RIT control to 
zero. Turn on the RIT switch and adjust VR2 for the same 
1000 Hz tone. Push the RIT switch on and off to be sure the 
tones are identical. 


@ AGC BIAS 


Connect a 5V DC voltmeter between terminal RF1 and the 
chassis. Adjust VR3 for a meter reading of 3.3 volts. 
This adjustment may affect the S-meter readings so the 
meter will have to be recalibrated. 


6.7 DRIVE COIL ALIGNMENT 


Slide the back panel SG switch off (down), center the DRIVE 
control, and turn the METER switch to ALC. Be certain to 
connect a 50 ohm dummy load to the antenna connector. 
Turn the MODE switch to TUN or CW and flip the stand-by 
switch to SEND. Align the DRIVE coils (on X44- 1190-00 in 
the RF section) at the frequencies and in the sequence 
shown in Section 6.3. Tune the coils for a maximum ALC 
reading. Slide the SG switch on. 


6.8 CARRIER BALANCE ADJUSTMENT 


Tune the TS-520S into a 50 ohm dummy load for operation 
at 14.175 MHz. Turn the MODE switch to LSB, set the 
METER switch to RF, and turn the RF VOLT control to its 
maximum level. If the ring modulator is out of balance, the 
meter will show output when the stand-by switch is set to 
SEND. 


To balance the carrier, alternately adjust TC1 and VR2 on 
the GENERATOR board for a minimum RF meter reading. 
Switch back and forth between LSB and USB to minimize 
both readings. 
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6.9 TRANSMITTER NEUTRALIZATION 


The TS-520S requires neutralization every time either of the 
final tubes is changed. 


Tune up the TS-520S into a 50 ohm dummy load at 28.5 
MHz for CW operation as descrived in Section 4. Set the 
SG switch to off (down) and place a sensitive RF voltmeter 
across the dummy load. Flip the stand-by switch to SEND 
and adjust TC1 (reached through the adjustment hole in the 
top of the final section) for a minimum reading on the 
voltmeter. After the final section is neutralized, flip the 
stand-by switch to REC and slide the SG switch on. 


A good receiver tuned to 28.5 MHz, works very well for 
neutralizing if an RF voltmeter is not available. Instead of 
tuning for a minimum voltage, tune for a minimum S-meter 
reading. 

CAUTION: 

Neutralization of the final section should be carried out with 
the chassis shield in place. Dangerous high voltages are 
present in the final section when the transceiver is turned 
on. Use an insulated tool to make this adjustment. 


6.10 VFO CALIBRATION 


The VFO should be calibrated with the dial scale. However 
if for some reason the VFO is too far off calibration for proper 
adjustment, there is an internal VFO adjustment. 


Remove the TS-520S'‘s case and locate TC1 on the VFO 
section. Turn the FUNCTION switch to CAL-25 kHz and 
tune the main tuning knob so that the dial pointer points to 
an even 25 kHz frequency. Adjust TC1 to zero beat the ca- 
librator frequency. 


6.11 CRYSTAL CALIBRATOR ALIGNMENT 


The crystal calibrator is factory aligned and should need no 
further adjustment. If it should drift out of calibration, find 
TC1 on the MARKER board. Tune the receiver to WWV at 
15 MHz and turn on the calibrator by switching the 
FUNCTION switch to CAL-25 kHz. Adjust TC1 until the ca- 
librator signal is zero beat with WWYV. 


6.12 REPLACING THE FUSE 


When the fuse blows, there is some cause. Be sure to find 
the cause before attempting operation. Use a 6 amp fuse 
for 120V AC operation, and a 4 amp fuse for 220V AC 
operation. Under no circumstances use a higher amperage 
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fuse than those specified. Extensive damage can be 
caused. Also, the warranty can be voided if an improper 
fuse is used. 


6.13 CLEANING 


The knobs, front panel and cabinet of the TS-520S are likely 
to become soiled after extended use. The knobs should be 
removed from the transceiver and cleaned with a neutral 
soap and warm water. Use a neutral soap (not harsh 
chemicals) and a damp cloth to clean the cabinet and front 
panel. 


Use an air blower or a soft bush to keep the interior clean 
and dust free. 


6.14 REPLACEMENT PARTS 


@ TUBES AND TRANSISTORS 


Operation of the TS-520S without proper tuning, or 
operation of the transceiver with a high voltage in excess of 
1000 volts, will significantly reduce the life of the final 
amplifier tubes. A bad tube or tubes should be replaced 
with S2001A (6146B) tubes. Matched tubes are not requi- 
red, however neutralization is required with new tubes. The 
driver is a 12BY7A. 


The transistors in the TS-520S can easily be damaged by 
being shorted or shocked by metallic tools. Be very careful 
during service operations, and when possible, use insulated 
tools. 


@ SERVICE PARTS 


Be sure to use replacement parts of equal or better ratings 
when servicing the transceiver. 


When ordering replacement or spare parts for your 
equipment, be sure to specify the following information: 


Model number and serial number of the equipment 
— Schematic number of the part — and the board 
number on which the part is located. 


Should it ever be necessary to return the equipment for 
repair be sure to pack it very carefully and include a full 
description of the problems involved. 
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i SECTION 7. TROUBLESHOOTING : 
7.1 GENERAL INFORMATION general by improper operation or connection of the 
transceiver, not by defective components. There is a sepa- 


The problems described in this table are failures caused in rate service manual for repair of the TS-520S. 


7.2 TRANSMITTER AND RECEIVER CIRCUITS 


REMEDY 


1. Check cables and connections. 

2. Replace the fuse. 

3. Check for a negative ground power 
connection. 


. See Section 6.6. (page 39) 
2. Check the 9 volt supply. 


SYMPTOMS 


Pilot lights do not light and there is no 
receiver noise when the POWER switch 
is turned on. 


1. Bad power cable or connections. 
2. Blown power supply fuse. 

3. Wrong polarity connection for DC 
operation. 


. 9V DC supply not adjusted. 

2. Short circuit in 9 volt power supply or 
line. 

3. Improper battery voltage in mobile or 

portable operation. 


VFO (or FIX) indicator does not light. 1. Rear panel VFO plug not inserted. Insert the jumpered plug 


the , 
The relays operate with the stand-by 1. Improper microphone connection. 1. Require the microphone connector. 
switch in the REC position. 
Signal reports of off frequency operation 1. Calibrator requires alignment. 1. See Section 6.11. (page 40) 
even though the dial scale is calibrated. 


7.3 RECEIVER SECTION 


Accessory CW filter is installed but 1. Wire on IF board not moved to CW. 1. See Section6.2. (page 34) 
selectivity and intelligibility are poor. 2. Bad CW filter. 2. Replace the CW filter. 
1 


An antenna is connected but no signals . Inoperative VFO or FC oscillator. 1. Insert the shunt plug into back panel. 
are heard. 2. Microphone PTT switch (or stand-by 2. Release the PTT switch. 
switch) is in the transmit position. 


An antenna is connected and the calibrator 1. Bad T/R relay. 1. Replace the relay. 
signal is received, but no signals are heard. 


One or more bands are operating but 1. The heterodyne oscillator is not 1. See Section 6.3. (page 38) 
some are not. operating on the defective band. 
2. The antenna coil of the defective band 2. See Section 6.3. (page 38) 
requires alignment. 


Frequency difference between transmit 
and receive. 


FMing on sideband operation. 3. Check battery or alternator voltage. 


S-meter deflects without a received 1. Balanced detector is out of adjustment. 1. See Section 6.8. (page 39) 
signal. 2. IF board is out of adjustment. 2. See Section 6.5. (page 39) 
3. Low AC line voltage. 3. Use a step-up transformer to raise 
the line voltage. 


S-meter reads too high or too low. 1. IF board is out of adjustment. 1. See Section 6.5. (page 39) 
2. RF gain control closed causing low 2. Open RF GAIN control. 
sensitivity. 


Lack of sensitivity on one or' more bands. 1. Receiver section requires realignment. . See Section 6.3. (page 38) 


The RIT control is at zero with the RIT 1. The RIT control is out of adjustment. 1. See Section 6.6. (page 39) 
Circuit on, but the receive and transmit 
frequencies are different. 


RIT control inoperative. 1. RIT circuit off. . Push RIT button. 


SSB signal unintelligible. 1. MODE switch is set to wrong 1. Turn MODE switch to correct 
sideband. sideband. 
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7.4 TRANSMITTER SECTION 


SYMPTOMS CAUSE REMEDY 


ALC meter deflects with no output 1. No high voltage (+ 800V) on the 1. Check the HV power supply. 
final tubes. : 
2. Bad final tubes. 


(no plate current). 
2. Replace the tubes. 


3. SG switch is turned off. 3. Slide the switch up. 
ALC meter does not deflect and there 1. Too little MIC gain. 1. Increase the MIC GAIN control. 
is output. 
The TS-5208S will not operate on SSB. 1. Open microphone plug or bad 1. Check the microphone. 
microphone. 


2. Increase the MIC control. 
3. Repair the circuit. 


2. Too little microphone gain. 
3. Defective microphone amplifier on the 
GENERATOR board. 


There is output, but the RF meter shows 1. RF VOLT contro! not adjusted 1. Adjust control for 2/3 scale reading 
no output. correctly at full output. 


RF meter deflects too far. 1. RF VOLT control not adjusted 1. Adjust control for 2/3 scale reading 
correctly. at full output. 
VOX does not operate. 1. VOX GAIN control is closed. 1. See Section 4.12. (page 22) 
2. VOX switch is OFF. 2. Turn the switch on. 
VOX trips with AF sound from the 1. ANTI VOX control requires 1. See Section 4.12. (page 22) 
speaker. adjustment. 


VOX circuit releases between words 1. VOX time hold controi requires 1. See Section 4.12. (page 22) 
or holds too long. adjustment. 
Excessive plate current. 1. Detuned final section. 1. See Section 6.9. (page 40) 
2. Low negative power supply voltage. 2. Check the power supply output. 
3. Idling current requires adjustment. 3. See Section 4.11. (page 20) 
Plate current is too high or too low for 1. Carrier requires adjustment. 1. Adjust CAR control. 
CW. 
Low drive on one or more bands but not 1. Transmitter section requires 1. See Section 6.7. (page 39) 
on all bands. alignment. 


Broad DRIVE tuning on one or more 
bands. 


1. Heterodyne oscillator requires 
or more bands. adjustment. 
Low drive and broad DRIVE tuning on 1. Bad driver tube. 
all bands. 


1. See Section 6.3. (page 38) 


1. Replace the tube. 


Signal reports of carrier. 1. Carrier requires balancing. 1. See Section 6.8. (page 39) 
Signal reports of distortion. 1. Too much microphone gain. 1. Reduce MIC control. 


1. Replace the tubes. 


Plate current is too low. . Bad final tubes. 


Tuning becomes very broad. 
Idling current increases. 


Every time either of the final tubes . See Section 6.9. (page 40) 


is replaced, the TS-520S requires 
neutralization. 
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GENERAL 
FREQUENCY RANGE........ 


aie i gat an ae meee a na 


TS-520S SPECIFICATIONS 


et US ene eT TM TMT TMT TMT TTT aT TT eT Teer MMi iii ein ne et id 


sade OSES CE EEE 160 meterband — 1.80to 2.00 MHz 
80 meterband — 3.50to 400MHz 
40 meterband — 7.00to 7.30MHz 
20 meter band — 14.00 to 14.35 MHz 
15 meter band — 21.00 to 21.45 MHz 
10 meter band — 28.00 to 28.50 MHz (A) 
— 28.50 to 29.10 MHz (B) 
— 29.10 to 29.70 MHz (C) 


WWV — 15.0 MHz (receive only) 
MODE. 20. ei Ree Beil Giles SSB (USB, LSB) or CW 
ANTENNA IMPEDANCE ............................ 50 ~ 75 ohms 
FREQUENCY STABILITY (...:.............0.. 0. Within 100 Hz during any 30 minute period after warmup 
Within +1 kHz during the first hour after 1 minute of warmup 
TUBES AND SEMICONDUCTORS ............. Tubes 3 
Transistors 52 
FETs WS) 
Diodes 100 


DIMENSIONG.................. 
TA HL BL ape cS 


TRANSMITTER 


RF INPUT POWER ........... é 


13.8V DC operation 


5A_ (heaters on) 
0.6A (heaters off) 


15A (maximum) 


omens eee 333 (13.2”) wide x 153 (5.9") high x 335 (13.2”) deep 
ft Donate ects: 16 kg (37.4 Ibs) 


45 watts (heaters on) 
26 watts (heaters off) 


280 watts (maximum) 


13.8V DC operation 


120 watts PEP for SSB operation 
90 watts DC for CW operation 


120/220V AC, 50/60 Hz operation 


200 watts PEP for SSB operation 
160 watts DC for CW operation 


i sent ta tected an tds eae Better than 40 db 


SIDEBAND SUPPRESSION ...................... Better than 50 db 


RECEIVER 
SENSUIVITN gio ieee a 
BE LE CTIVUTY chic or tsaseses 


IMAGE RATIO ................. 
REJECTION |2..2.202005,- 
AF OUTPUT POWER. ........ 
AF OUTPUT IMPEDANCE 


fda atic Meese eres Better than 40 db 
BR Se a rs aS High impedance microphone (50k ohms) 
RSS Eker) Hr SA 400 to 2,600 Hz, within — 6 db 


tA oe ee 0.25uV S+N/N 10 db or more 
Sa eRe Senos SSB — 2.4kHz( —6 db) 
— 44kHz(—60 db) 
CW* — O.5kHz( —6 db) 


— 1.5 kHz(—60 db) 
* (with optional CW filter installed) 


igs eR A IRR Better than 50 db 

Pie ccccts eRe Renee Better than 50 db 

ee sient aa Uh astaibe 1 Watt (8 ohms load, with less than 10% distortion) 
boise co kaebaca Rc Aeee 4 to 16 ohms 
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1-1 KENWOOD TS-520S 


The TS-520S is a highly sophisticated solid state amateur 
radio transceiver employing only three vacuum tubes. 
Operatiing on all amateur bands between 1.8 and 29.7 
MHz, this unit is constructed modularly. All major electronic 
circuits are wired on easily removed or installed circuit 
boards. The TS-520S includes many built-in features 
usually found as extras on other transceivers. Included in 
the equipment are a VOX circuit, a 25 kHz crystal calibrator, 
an RIT circuit, a RF attenuator, and an effective noise blan- 
ker. The TS-520S also includes automatic gain control 
(AGC), automatic level control (ALC), provisions for break-in 
CW with sidetone, a speech processor, and built-in power 
supplies. 

The TS-520S also can connect a Digital Display, Model 
DG-5, (optional). The DG-5 is useful for reading the 
TS-520S operating frequency as precise as an order of 100 
Hz. 

Designed for operation on SSB or CW, the TS-520S delivers 
more than 200 watts PEP input. The low power consump- 
tion of the TS-520S, resulting from its solid state design, 
makes the transceiver ideal for portable and mobile opera- 
tion. Any complicated electronic equipment will be dama- 
ged if operated incorrectly, and this transceiver is no excep- 
. tion. Please read all of the operating instructions before put- 
ting the TS-520S on the air. 


1.2 REQUIREMENTS FOR OPERATION 


@ AC OPERATION 


The TS-520S requires no external power supply for opera- 
tion. For fixed station operation, the TS-520S operates from 
any 120/220V AC, 50/60 Hz power source capable of sup- 
plying 280 watts or more. The transceiver has a built-in 8 
ohm speaker. 


#@ DC OPERATION 


The TS-520S make possible for a mobile operation by using 
optional DS-1A. 


@ ANTENNA 


Fixed Station— Any of the common antenna systems desi- 
gned for use on the high frequency amateur bands may be 
used with the TS-520S, provided the input impedance of the 
transmission line is not outside the capability of the pi-out- 
put matching network. The transmission line should be of 
the coaxial cable type. An antenna system which shows a 
standing wave ratio of less than 2 : 1 when using 50 or 75 
ohm coaxial transmission line, or a system that results in a 
transmission line input impedance that is essentially resisti- 
ve. and between 15 and 200 ohms will take power from the 


4 


transceiver with little difficulty. If openwire or balanced type 
transmission line is used with the antenna, a suitable an- 
tenna tuner is recommended between the transceiver and 
the feed line. Methods of construction and operating such 
tuners are described in detail in the ARRL Antenna Hand- 
book, and similar publications. For operation on the 160, 75 
and 40 meter bands, a simple dipole antenna, cut to reso- 
nance in the most used portion of the bands, will perform 
satisfactorily. For operation of the transceiver on the 10, 15, 
and 20 meter bands, the efficiency of the station will be 
greatly increased if a good directional rotary antenna is 
used. Remember that even the most powerful transceiver is 
useless without a proper antenna. 


Mobile Station— Mobile antenna installations are critical, 
since any mobile antenna for use on the high frequency 
bands represents a number of compromises. Many ama- 
teurs lose the efficiency of their antenna through improper 
tuning. Remember the following points when using the 
TS-520S with a mobile antenna. 


The ‘‘Q” of the antenna loading coil should be as high as 
possible. There are several commercial models available 
which use high “Q” coils. 


The loading coil must be capable of handling the power of 
the transceiver without overheating. In the CW mode the 
power output of the transceiver will exceed 80 watts. 


The SWR bridge is a useful instrument, but unfortunately it 
is quite often misunderstood, and overrated in importance. 
Basically, the SWR bridge will indicate how closely the an- 
tenna load impedance matches the transmission line. With 
long transmission lines, such as will be used in many fixed 
station installations, it is desirable to keep the impedance 
match fairly close in order to limit power loss. This is parti- 
cularly true at the higher frequencies. The longer the line, 
and the higher the frequency, the more important SWR be- 
comes. However, in mobile installations the transmission 
line seldom exceeds 20 feet in length, and an SWR of even 
4 to 1 adds very little to power loss. The only time SWR will 
indicate a low figure is when the antenna presents a load 
close the 50 ohms, but many mobile antennas will have a 
base impedance as low as 15 or 20 ohms at their resonant 
frequency. In such a case, SWR will indicate 3 or 4 to 1, 
and yet the system will be radiating efficiently. 


The really important factor in your mobile antenna is that it 
should be carefully tuned to resonance at the desired fre- 
quency. The fallacy in using an SWR bridge lies in the fact 
that it is sometimes possible to reduce the SWR reading by 
detuning the antenna. Field strength may actually be redu- 
ced in an effort to bring SWR down. Since field strength is 
the primary goal, we recommend a field strength meter for 
antenna tuning. 
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For antenna adjustments, the transceiver may be loaded 
lightly, using the TUN position instead of operating at full 
power output. This will limit tube dissipation during adjust- 
ments, and will also help to reduce interference on the fre- 
quency. In any case, do not leave the transmitter on for very 
long at one time. Turn it on just long enough to tune and 
load, and get a field strength reading. Start out with the an- 
tenna whip at about the center of its adjustment range. Set 
the VFO to the desired operating frequency and then adjust 
the PLATE control for a dip, and then the LOAD control. 
Then observe the field strength reading. The field strength 
meter may be set on top of the dash, on the hood, or at an 
elevated location some distance from the car. 


Change the whip length a half inch, or so at a time, retune 
the finals each time, and again check the field strength at the 
antenna. Continue this procedure until the point of maxi- 
mum field strength is found. This adjustment will be most 
critical on 75 meters, somewhat less critical on 40, until on 
10 meters the adjustment will be quite broad. After tuning 
the antenna to resonance, the finals can be loaded to full po- 
wer. 


@ MICROPHONE 


The microphone input is designed for high impedance (50k 
ohms) microphones only. The choice of microphone is im- 
portant for good speech quality, and should be given serious 
consideration. The crystal lattice filter in the transceiver pro- 
vides all the restriction necessary on audio response, and 
further restriction in the microphone is not required. It is 
more important to have a microphone with a smooth, flat re- 
sponse throughout the speech range. 


The microphone manufacture’s instructions should be follo- 
wed in connecting the microphone cable to the plug. With 
many microphones, the push-to-talk button must be pressed 
to make the microphone operative. For VOX operation, this 
feature may be disabled, if desired, by opening the micro- 
phone case and permanently connecting the contacts which 
control the microphone. 


The standard microphone sensitivity is within the range of 
— 50 db to —60 db. If a microphone having a higher sensi- 
tivity is used, the ALC circuit will not function properly. In 
this case, insert an attenuator as shown in the illustration at 
right or connect a resistor (10k ~ 33k ohms) in parallel with 
the capacitor 100 pF (C13) in the generator unit 
(X52-1090-00) of the transceiver. 


10K ~ 33 K 
Microphone = AS65208 
o Microphone connector 
——— 


@ EXTERNAL SPEAKER AND HEADPHONES 


Receiver audio output from the TS-520S is 1 watt at 4 to 16 
ohms. The TS-520S has a built-in speaker. However, if an 
external speaker is desired for fixed station or mobile opera- 
tion, simply connect it to the SPEAKER jack on the rear pa- 
nel. The speaker may be any good 8 ohm permanent ma- 
gnet type in the 4 inch or larger size. The internal speaker is 
disconnected when an external speaker is used. The 
SP-520 is a speaker designed for use with the TS-520S 
Headphones should also be 8 ohms impedance. When the 
headphones are connected to the front panel PHONES jack 
the speaker is disabled. 
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2.1 UNPACKING 


Remove the TS-520S from its shipping box and packing ma- 
terial and examine it for visible damage. If the equipment 
has been damaged in shipment, save the boxes and packing 
material and notify the transportation company immedia- 
tely. It is a good idea to save the boxes and packing material 
in any case because they are very useful for shipping or mo- 
ving the equipment. 


The following accessories should be included with the trans- 
ceiver: 


Operating Manual............ 1* AC’ Power! Gord firs. .4.ce.0e 1 
Microphone Plug.............. 1 "Speaker Plug .......cnc 1 
Jumpered 9-pin Plug ....... 1?” SPLUS Plugs... ee 1 
RCA Phono Plugs............ 3 Fuse (6A~x 2, 4A x 2, 
Alignment Tool................ 1 DA hl oe cea eden 5 
Plastic Extension Feet 

WANT OCTOWS cevsc ces cscnsenss 2 


2.2 OPERATING LOCATION 


As with any solid state electronic equipment the TS-520S 
should be kept from extremes of heat and humidity. 
Choose an operating location that is dry and cool, and avoid 
Operating the transceiver in direct sunlight. Also, allow at 
least 3 inches clearance between the back of the equipment 
and any object. This space allows an adequate air flow from 
the ventilating fan to keep the transceiver cool. 


2.3 CABLING (See Figure 1) 

@ GROUND 

So preventing to receive an electricshock, TVI and BCI, se- 
lect a good, effective ground for installation and then con- 
nect an earthing wire to the backside of GND terminal. Use 


a heavy earth line as big as possible, it is because short-line 
wiring is regarded as most effective for operation. — 


@ ANTENNA 


Connect a 50 ohms antenna feedline to the coaxial connec- 
tor on the rear panel. 


SECTION 2. INSTALLATION 


TeQeUHr-cUEEOD~eUOEGD-AUCEADoeEEADDreHEEG-CHNERDHUEROND-CREEDD=CEEDED=<CREUED=COEUDD-~OGUSDD+CREEED <ODEEDDHCEODOD=CHEEDDHCREDED=GROUDD-OREDDO=COUEDD-<COEUDD=CEUDED~CROEED=COUEDDHCEDEED-GBEEDDHCGEDHD~CHEDDD-CEEDDD+CELED<COEUDD-COREED~COUED>HCOEDED-CROEED-ADUUDD-CEDEDO CODEN ~CREEEDoUERNED-cnEEDDocUE DED. cONtEy 


@ KEY 


If CW operation is desired, connect a key to the KEY jack. 


@ POWER CONNECTIONS 


Make sure the POWER switch on the front panel of the 
TS-520S is turned off, the stand-by switch is put in the REC 
position, and that the voltage switch on the back of the 
TS-520S is switched to the correct line voltage (120 or 
220). Connect the POWER cord to an appropriate external 
power source. 


& SPEAKER 


If an external speaker is desired, connect a cord to the 
SPEAKER jack on the back of the TS-520S and to the 
SPEAKER jack on the back of the SP-520 (or to an external 
8 ohm speaker). 


@ MICROPHONE 


Attach the microphone connector to a suitable microphone 
as shown in Fig. 2. Be sure that the PTT switch of the 
microphone is separate from the microphone circuit, as 
shown in Fig. 3. 

It should be noted that a microphone with a 3P plug having 
a common earth terminal cannot be used. 
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Fig. 1 (A) Cabling 


Fig. 1 (B) Power Plug Wiring 


IMPORTANT-When wiring a new power plug, 
confirm that the pin numbering on the new plug 
1s identical to the pin numbering on the POWER 
connector. The transceiver can be damaged by 
incorrect pin wiring. 


120V/220V 


120V/220V 


AC OPERATION seen from the cord. 


By use of optional DC-DC converter DS-1A. 


Microphone 


FUSE 15A 


DC 13.8VQ) @ DC OPERATION 


Fig. 2 Microphone Connector Wiring 
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Microphone 


Matching transformer 


(1) Unsuitable for PTT operation. 


Pie 


Matching transformer 


\ Switch 


(b) Suitable for PTT operation. 


Fig. 3 A Suitable PTT Microphone 


9-pin jumpered plug 


Fig. 4 Back Panel Jumpered EXT VFO Connector 
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@ RIT Indicator Light 


@ VFO Indicator Light 


@prit Control 
@ Fix indicator Light 


27) LOAD Control 
®) Acc switch 


®@ Fix CH Select Switch 


@ METER Switch 
21) MIC Control 


@® NB Switch 


22) CAR Control 


® vox switch 
26) PLATE Control 


@ H: sw switch 
€%) AF GAIN Control 


Q@ Meter 


€2) RF GAIN Control 


@ Stand-by Switch € DRIVE Control 


29) Headphone Connector 


@) Microphone Connector 


@) RF ATT Switch €{) POWER Switch 
@® FUNCTION Switch 
18) Main Tuning Knob @sano Switch 


Q@rit switch 


Fig. 5 Front Panel Controls 
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3.1 FRONT PANEL CONTROLS (See Figure 5) 


@ METER (@on Figure 5) 


The meter monitors five different functions, depending on 
the position of the METER switch. In receive the meter is 
automatically an S-meter. The S-meter shows received sig- 
nal strength on a scale of O to 40 db over $9. In transmit 
the meter function depends on the position of the METER 
‘ switch, as described below. 


@ METER SWITCH (@on Figure 5) 


The position of the METER switch determines the function 


of the meter. The switch selects one of the following ° 


functions (see Table 4 for nominal meter readings): 


ALC (Automatic Level Control) 
In this position the meter monitors the ALC voltage of 
the internal ALC circuit (or the ALC voltage feedback 
from a linear amplifier operated in conjunction with the 
TS-520S). For SSB operation the ALC reading for voice 
peaks should be within the indicated ALC range of the 
meter. The ALC voltage adjustment is made with the 
MIC control for SSB and with the CAR control for CW. 


IP (Plate Current) 
In this position the meter monitors the plate current of 
the final tubes. The meter scale is calibrated from O to 
350 ma. 


RF (Output Power) 

"In this position the meter monitors the relative output 
power of the transceiver. There is no meter scale for 
this position. Normally the reading should be adjusted 
with the RF VOLT control for a 2/3 scale meter reading. 


HV (High Voltage) 
In this position the meter monitors the high voltage 
from the power supply. The meter scale is calibrated 
from 6 to 10, indicating 600 to 1000 volts. 


@ CH. (FIXED CHANNEL) SELECT SWITCH 
(@on Figure 5) 


This four-position rotary switch selects between four 
different fixed frequency channels which can be installed 
inside the transceiver. Fixed frequency operation is 
convenient for operation on often used frequencies. The 
fixed channel oscillator replaces the VFO when the 
FUNCTION switch is placed in the FIX position. 


® VFO INDICATOR LIGHT (@on Figure 5) 


The VFO indicator is a.light emitting diode which illuminates 
whenever the TS-520S’s internal VFO is controlling the 


10 


transceiver’s operation. The indicator is not lighted during 
fixed channel, or remote VFO, operation. 


@ FIX (FIXED CHANNEL OPERATION) INDICATOR 
LIGHT (@on Figure 5) 


The FIX indicator is a light emitting diode which illuminates 
whenever the TS-520S's internal fixed frequency oscillator 
is controlling the transceiver’s operation. 


@ RIT SWITCH (Gon Figure 5) 


This push-button switch turns the RIT (Receiver Incremental 
Tuning) circuit on and off. With the switch depressed, the 
circuit is activated and the RIT indicator is lighted. The RIT 
control can then adjust the receiver frequency independently 
of the transmit frequency for VFO operation. 


B RIT INDICATOR (@on Figure 5) 


This light emitting diode is illuminated when the RIT circuit 
is turned on, showing that the transmit and receive 
frequencies may be different. 


@ RIT CONTROL (@on Figure 5) 


When the RIT switch is pressed on, this potentiometer tunes 
the TS-520S’s receiver. The RIT circuit allows the operator 
to tune the receive frequency more than +2 kHz without 
changing the transmit frequency. 

At the zero (mid-point) position the receive frequency is the 
same as when the RIT circuit is turned off. 


@ STAND-BY SWITCH (@on Figure 5) 


This two-position lever switch selects one of the following 
functions: 


REG Re. ace The transceiver is receiving unless the 
microphone PTT switch is switched to 
transmit, or the VOX circuit is activated. 


SEN Diener The TS-520S is locked into the transmit 
mode in this switch position. 


@ H. SW (Heater) SWITCH ( @ on Figure 5) 


This switch turns the heater circuits of the three transmitting 
tubes on and off. The heaters would normally be turned to 
OFF to reduce power consumption in mobile or portable 
receiving. 


@ VOX SWITCH (@ on Figure 5) 


This two-position lever switch selects one of the following 
functions. 
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WAPI Nie scrciece With the switch in this position, the 
transceiver is switched into transmit or 
receive by the stand-by switch or the PTT 
switch on the microphone. 


18), Cees With the switch in this position, the VOX 
Circuit is turned on for voice operated 
transmit on SSB semi-automatic break-in 
Operation on CW. 


@ NB SWITCH ( @ on Figure 5) 


The NB switch turns the built-in noise blanker circuit on and 
off. The noise blanker is designed to reduce pulsating ig- 
nition type noises. When the lever switch is flipped up, the 
Circuit is turned on. 


@ AGC SWITCH (® on Figure 5) 


The AGC switch controls the AGC (Automatic Gain Control) 
circuit giving the operator three choices: 


DERM s.s.40:;. It may be desirable to turn the AGC off when 
receiving a very weak signal. 

PAO UE scot The FAST AGC position is designed for use in 
CW operation. 

SLOW | .250.05: Use the SLOW AGC position for SSB 


operation. 


@ RF ATT SWITCH (@ on Figure 5) 


With this switch set to ON, ATT (attenuator) of about 20 db 
is connected to the antenna circuit, protecting the RF 
amplifier and mixer circuit from strong input signals. 


B MODE SWITCH (@ on Figure 5) 


This switch selects one of the following modes of operation. 


* RU ea a eee Turn the MODE switch to this position to 

generate a low power carrier for tuning the 
transceiver. 
The mode switch is also used for frequency 
setting and calibration during CW operation. 
In the TUN position the input power into the 
final section is reduced to prevent tube 
damage during tuning. Normal operation is 
not possible in this mode. 


CW Ber cate This position is used for operating the 
TS-520S in the CW mode. 


A'S Bees aaa This switch position selects the USB circuits 
for operating on upper sideband. Inter- 
nationla amateur practice dictates the use of 
USB on the 14, 21, and 28 MHz bands. 


WES & ea 8 This switch position selects the LSB circuits 
for operating on lower sideband. Internatio- 
nal amateur practice dictates the use of LSB 
on the 1.8, 3.5 and 7 MHz. 


B BAND SWITCH (@® on Figure 5) 


This 10-position switch selects all the necessary circuits to 
tune the transceiver to the desired 600 kHz band. 


@ FUNCTION SWITCH (@ on Figure 5) 


This 7-position rotary switch selects one of the following 
transceive functions. 


CAL-FIXG sc This position allows calibration of the 
TS-520S's internal VFO to one of the 
transceiver's fixed frequency channels (if an 
optional fixed channel crystal is installed). 
With the switch in this position a signal is 
generated at the selected fixed channel 
frequency and the main tuning knob can be 
tuned to zero beat the calibrating signal. 


CAL-RNT ..... This position allows calibration of the 
VFO-520S (remote VFO) to the transceiver’s 
operating frequency. With the switch in this 
position, the transceiver generates a ca- 
librating signal and the VFO-520S can be tu- 
ned to zero-beat the calibrating signal. 


CAL-25 kHz. With the switch in this position, the 
transceiver’s calibrator circuit generates a 
marker signal at every 25 kHz for normal ca- 
libration of the internal VFO. 


VEO eee The switch is kept in this position for normal 
transceive Operation. 


VFO: Rew With the switch in this position, the 
TS-520S’s internal VFO controls the receive 
function and the internal fixed channel oscil- 
lator controls the transmit function (if fixed 
channel crystals are installed in the oscil- 
lator). 


FIX: Bircaenceee With the switch in this position, the 
TS-520S's internal VFO controls the transmit 
function and the built-in fixed channel oscil- 
lator controls the receive function (if fixed 
channel crystals are installed in the oscil- 
lator), The VFO.R and FIX.R allow 
cross-channel operation without an external 
VFO. 


PIX etassc ae With the switch in this position, the 
TS-520S's fixed channel oscillator controls 
the transmit and receive function of the 
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transceiver (if accessory fixed channel 
crystals are installed in the transceiver). 


® MAIN TUNING KNOB (@ on Figure 5) 


This contro! turns the VFO and dial scale to select the 
frequency to be added to the band frequency to establish the 
transceiver’s operating frequency. 

The TS-520S also has a Fast Forward Tuning control. 


~ @ DIAL SCALE (® on Figure 5) 


The dial scale provides a direct frequency readout, calibrated 
to 1 kHz from O to 100 kHz. The sub-dial is calibrated to 
display the frequency every 25 kHz. The frequency 
displayed on the dial scale, when added to the base 
frequency of the chosen band and the frequency shown on 
the sub dial, shows the exact operating frequency of the 
transceiver. One revolution of the dial scale is 100 kHz. 


® SUB-DIAL (@ on Figure 5) 


The sub-dial is turned with the main tuning knob to select 
the operating frequency of the transceiver. It is calibrated at 
25 kHz intervals from O to 600 kHz. The operating 
frequency of the TS-520S is determined by adding the 
frequency shown on the BAND switch, this sub-dial, and the 
dial scale. 


@ MIC CONTROL (PROCESSOR PULL ON) 
.(@ on Figure 5) 


The MIC gain control adjusts the gain of the microphone 
amplifier for SSB operation as well as switching a speech 
processor for DX operation. For norma! operation, push the 
knob in and adjust the MIC GAIN for an in scale ALC meter 
reading on voice peaks. Adjusted in this way, the 
transceiver generates a natural sounding transmission. 


For difficult DX operation however, pull the control out and 
readjust the MIC GAIN for an in scale ALC reading on voice 
peaks. Turn the speech processor off for normal operation. 


® CAR CONTROL (@ on Figure 5) 


This control turns a variable resistor that adjusts the output 
carrier level during CW operation. The control is adjusted for 
200 ma of plate current for CW operation. 


® AF GAIN CONTROL (@ on Figure 5) 


This control adjusts the gain of the receiving audio 
amplifier. The audio volume of the received signal increases 
as the control is turned clockwise. 
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@ RF GAIN CONTROL (@ on Figure 5) 


This control adjusts the gain of the receiver section’s RF 
amplifier. Turn the knob fully clockwise for maximum gain 
and for a correct S-meter reading. Turn the control 
counter-clockwise to reduce the gain. 


@ DRIVE CONTROL (@ on Figure 5) 


The DRIVE tuning control tunes the plate tank circuit of the 
12BY7A driver as well as the receiver's antenna and mixer 
coils. In receive the DRIVE control is tuned for maximum 
sensitivity (maximum S-meter deflection). In transmit the 
DRIVE control is tuned for a maximum ALC reading. When 
the control is correctly tuned for transmission it will be cor- 
rectly tuned for reception. 


@ PLATE CONTROL (@ on Figure 5) 


The PLATE control adjusts the plate tuning of the two final 
amplifier tubes. 


@ LOAD CONTROL (@ on Figure 5) 


The LOAD contro! adjusts the loading of the pi-circuit 
between the final section and the antenna. The control is 
adjusted as described in Section 4 for impedance matching. 


@ MIC CONNECTOR (@ on Figure 5) 


The microphone connector is four pronged, allowing use of 
the PTT microphone. Figure 2 shows how to wire the plug 
on the microphone cable. 


® PHONES JACK (@ on Figure 5) 


The headphones jack allows use of a 4 to 16 ohm set of 
headphones with a 1/4” phone plug attached. When the 
phones are plugged into the transceiver, the speaker is 
disconnected. . 


@ POWER SWITCH (@ on Figure 5) 


The POWER switch turns all the power on and off in the 
TS-520S. 


‘ £* 

- ples yn - a 
a ad bes 
ro en 

| auf 
A ‘ = ' 

: : 3 

+. ’ A 7 


be yew oie Pa ep ay: eae PHaey SH” as 2 = acs ee 


Ao at + ea e 
7 tiv 7% 4 He =o Serr 2 bol oa ‘ 4 " Mi df y 1 er Te 
Lirica 5 7 2 > 
ing: Gf esate? eekench ping riytab et 
' 6 . teat now ae wine tet “pete 
: AI sek 2 abtla praia iv grea rer 
;  (@oqugit ip BEL oe eS er Sordeawedy | 
. tea g 4) (SEQ ebay ow? tant oa 


4 va vik -gadeurt “ista ey at ie es 23 1 ad 
any ‘ wn oe souek AC YEES ; he 
* P~ or aE a ~ 
rive beve ‘ih SAS, SS. ae ic cagA rhe 
aity ss At eo ee -. ied a? + ; 
‘\ 4 ‘eek Lae cae rp tat 7.08 ‘Sy ener yds $ es 
i HIS SVT Ie ' 
‘ = < a rae iwaie, & ims law? ny shia Ota 
2 ove Tae dar: Wis F vse Bey Y a r if 
: eae pi abe® wale sy OS veve Snel 
r Mi WES 4 = 2 by “a 
g Pa Te LE ra ? aa 
/ ee cna, Oey Gr hepeaw cainha , teal ae 
2 : f R eee ree de AST % te 7 ee ee reaeaiza wh nBe ived: a > aa 
4 ie “SSe Ne Oe ee wie Saar mY ws StR7h ot mv is: ‘atti =p 
‘ a , - 7 : a i iy “ 
ath able BON ESE Set woe ° tok 4 a E Nit Sh Ghee ie. Bie ora ; 
; “* ei eat ria vA , = si " : : a ur: =a ¥ 
cathy 
A, a a ‘ 
lee: a nue oe 
a : i . ; ‘ 


tf “ei Gers 3 int Ss at Hoa ann cis 6h hav 

; at ee gee eee = mies) ALN Memer art aE tee emp 
ae a Ture eet Ne ae) Bo Pe ee Re ee 
Vere E ; : i x oat) ‘ofl hk vd part iiay. a Baa be = 
ey ec aa ee aa p Aas shotivad ! aa 33 hi 7; 


== 


‘ tg f c = b = Fai 
% " | = * re Val . *-, _ 
5 ne es a a é ' ‘ ea 3 be 
" ¢ paw ES i. & Tew Zz 7 am, 
e ~\ 5 \ ‘ rts | i, - / = 6 ¥ 


cladhs paga tick 0 akan chicas We eee Liu nasa Ohta 


‘e i A Sar So eet at dale > y ‘ 
OA Be OL ee ae YA Snotints het 0 . : che 


ee vie ee f M > P : i. Ro eke 


3 seas | | ay Ost yer eis tag Nis rannbe 
i) aig hy Sela Cate oe ie ee) ay: Bafansbdenemiesainie’ aieet 
ak Stage? ie Ge) AR Sa badly, NSS Negroes lwerse (aot Ae 


rey tg senZaheat ane. ee Dei are ‘at AG aN 
tr @ihbd Aededsphtp agit deur, AA ane Seles 3% spy cab  dl SAbi (ibis: 
Oe Geisace sO tans eit a) bedgdia aah bahoae dete 5 Seapine eee 


3% ~ <4 tf - Wy ce j >," : > 
= 2 : - ew P © Mean: si AS) 9 . e ein wre 
- Hits: «D8, rouhs “yee ws an ys ~ ; ry rare E ts ere 
2 ; : Ps > ie +i, oe a Ag ee a 
Z 1K rn a: ya ; oF eee ¥ ow i ME a 
} i ; ¢ a rox ' ar A we ine Pee at 3, ‘ 1 
iy 5 Se - : a . 


a 


3.2 SIDE PANEL CONTROLS 


The 5 controls located on the left side of the transceiver are 
covered by a protective panel. The cover is removed by 
simply pulling the two black fasteners. 


® RF VOLT CONTROL (@on Figure 6) 


Use the RF VOLT control to adjust the sensitivity of the RF 
output function of the meter. Adjust it for a 2/3 scale 
reading during CW transmission. 


@ BIAS CONTROL @on Figure 6) 


The BIAS control adjusts the bias voltage of the two 
$2001A (6146B) amplifier tubes. Turning the control 
clockwise increases the idling plate current of the tubes. 
Section 4 describes adjustment of the bias current. 


@ DELAY CONTROL @®on Figure 6) 


The DELAY control adjusts the holding time of the VOX cir- 
cuit for VOX or break-in CW operation. The control will have 
to be adjusted to the preference of the individual operator. 


@ ANTI VOX CONTROL (@on Figure 6) 


This control adjusts the level of the anti VOX signal fed in to 
the VOX circuit. Adjust the control to prevent feedback of 
the speaker from tripping the VOX circuit. 


@ VOX GAIN CONTROL (@on Figure 6) 


This contro! adjusts the sensitivity of the VOX circuit by ad- 
justing the gain of the VOX amplifier, for voice control led 
operation. 


Ovox.cain conte 
4) ANTI VOX Control 

@ DELAY Control 

(2) BIAS Control 

@ AF VOLT Control 


Fig. 6 Side Panel Controls 


3.3 REAR PANEL CONTROLS (See Figure 7) 


@ COOLING FAN (@on Figure 7) 


This fan cools the RF amplifier section of the TS-520S to in- 
sure reliable and efficient operation. 


® TRANSVERTER OUT JACK @on Figure 7) 


This is the low level RF output jack for use with a VHF 
transverter. 


@ TRANSVERTER IN JACK @on Figure 7) 


This is the RF input jack for input from a VHF transverter. 


@ TRANSVERTER CONNECTOR (@on Figure 7) 


This 12-pin connector is used to control an accessory VHF 
transverter. 


ry FUNCTION | PIN | FUNCTION 


ALC 7 


Transverter in 


Normally closed 
relay contact 


No connection 


+210V DC Ground 


No connection +210V DC 


— 100V DC No connection 


Transverter in Ground 


@ X VERTER SWITCH (@on Figure 7) 


When VHF Transverter (TV-502S) is connected to the 
transceiver, the selection of HF or VHF is automatically ac- 
complished by setting the transverter switch to ON or OFF. 


@ ANTENNA CONNECTOR (@on Figure 7) 


This SO-239 coax connector should be attached to a 
suitable antenna for transmitting and receiving. See Section 
1.2 for a discussion of an appropriate antenna. 


@ POWER SUPPLY CONNECTOR (@on Figure 7) 


This 12-pin connector is used to connect an AC or DC power 
source to the transceiver. 
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® car out Jack 


@D PHONE PATCH OUT Jack @) HET OUT Jack 


JD PHONE PATCH IN Jack @®) vro out Jack 


€e Cooling Fan ® DC 13.8V Power Connector 


a ES . @) Key Jack 


& 


ee—§_ 7 ® SPEAKER Jack 


48) REMOTE 

Connector 
EXT VFO 
Connector 
X VERTER 
Switch 


egemial 1 gy x VERTER 
er Control Connector 


6) ANT Connector 


@ x VERTER OUT Jack 


@) SG Switch 


© 0c Fuse 


©) X VERTER IN Jack 


€@) GNb Stud @ Power Connect 
AC Voltage Select 
€) EXT REC ANT Jack @ g 


8) AC Fuse 


@) REC ANT Switch 


14 Fig. 7 Rear Panel Controls 
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Power direct (Connect to pin 3 for remote 
AC power switching) 


AC power common 


The power plug wiring is shown in Figure 1C. 


® AC FUSE (@on Figure 7) 


This fuse is a 3AG, 4 amp fuse which protects the power 
supply of the transmitter against short circuits. Never use a 
higher amperage fuse than the one specified. An improper 
one can cause extensive damage to the transmitter. When 
the fuse blows out, try to determine the cause before replac- 
ing it. 

When the position of the AC Voltage Selector Switch is 
changed, it is also necessary to change the power fuse. For 
120 volt operation a 6 ampere fuse, for 220 volt operation a 
4 ampere fuse provided with the TS-520S should be used. 


@ DC FUSE (@on Figure 7) 


This is a 2A fuse holder, placed in the 13.8V DC power 
source. 


B KEY JACK (@ on Figure 7) 


Connect a key to this 1/4” phone jack for CW operation. 


® SPEAKER JACK (@ on Figure 7) 


The receiver audio output can be connected through this 
jack to the SP-520 or another external 4 to 16 ohm 
speaker. The internal speaker is disconnected when an ex- 
ternal speaker is connected. 


® 13.8V DC CONNECTOR (@® on Figure 7) 


This connector is provided specifically for the DG-5 Digital 
Display to supply 13.8V DC power. It is capable of 
delivering around 1A. 


CONNECTION FOR 
AC OPERATION 


ee ae ee eee 
cE |Peeeceotenie a | AOZOVAC Ta NNN ig ise oe Isa ma 
[8 [1S.8vDCwpndinAC operation =i dumpers «i Ne connecton 
[8 [13.8V DC wopertesolsstereorcuts id dumperto@——SCSCS*~*~*~*~d ert Tend 
[io [26vACtenin Tin AC operation —_———~dsumperto7 ~~ No comnecton 
| 


+13.8V DC to DC module Jumper to 2, 4, 7,9 and 12 
+13.8V DC to DC module Jumper to 2, 4, 7,9 and 11 


CONNECTION FOR 
DC OPERATION 


CAUTION: 

The connector output power contains a large amount of 
ripples. Do not use it for units other than the DG-5 unless 
absolutely necessary. 


& VFO OUT JACK (® on Figure 7) 
HET OUT JACK (@® on Figure 7) 
CAR OUT JACK (@® on Figure 7) 


These jacks feed the respective local oscillator outputs to the 
DG-5 Digital Display. 


® PHONE PATCH IN JACK (@® on Figure 7) 


This is a phone patch input terminal for transmission of 
SSTV or other line inputs. 


@ PHONE PATCH OUT JACK (@ on Figure 7) 


This is line output terminal for phone patch on recording. It 
is also used for connection to the input of FSK demodulator 
or SSTV. 


@ REMOTE CONNECTOR (@® on Figure 7) 


The REMOTE connector is an 8-pin socket for use in inter- 
connecting a linear amplifier, an external speaker, or another 
accessory item. (See Figure 30) 
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FUNCTION 


Normally open 
relay contact 
ALC feedback 
z No connection ALC threshold level 
approx. —6V 


Ground 


Normally closed N : 
relay contact o connection 
fem Pens 


Load impedance 
4~ 1602 
@ EXTERNAL VFO CONNECTOR (® on Figure 7) 


This 9-pin connector provides a means of interconnecting 
the KENWOOD VFO-520S, another external VFO. The 
interconnecting cable is provided with the VFO-520S. The 
9-pin jumpered VFO plug provided with the TS-520S must 
be inserted in this socket for normal transceiver operation. 


| pin | FUNCTION FUNCTION 
4 Calibrator signal 
a 


SE) PhO csor| tield 
9V DC to internal 
Seay 12.6V AC Seca ee: to external 
Relay voltage 
(+ on transmit) 


Example: Changing power voltage from 220V to 120V. 


Remove screw and 
stopper plate 


Stopper plate 


Switch stopper 
to opposite side 


® SG SWITCH (@ on Figure 7) 


The SG slide switch controls the screen grid voltage on the 
final tubes. For tuning or neutralizing the TS-520S you can 
set the switch to the OFF position. Turn the switch back to 
the ON position for normal operation. The SG voltage is on 
when the switch is up and off when the switch is down. 


® GND (Ground) LUG (@ on Figure 7) 


To prevent accidental shocks from the chassis, as well as in- 
terference, connect a good earth ground to this lug. 


@ AC VOLTAGE SELECT SWITCH (@ on Figure 7) 


This slide switch switches the primary of the power 
transformer to select 120 or 220V AC operation. 


® EXTERNAL RECEIVER ANTENNA JACK (@® on 
Figure 7) 


This is an antenna connector to which an external receiver, 
for example, a sub-receiver, is connected. 


@ RECEIVER ANTENNA SWITCH (@) on Figure 7) 


This switch connects the antenna to the TS-520S at the 
NORMAL position and to the external receiver at the REC 
ANT position. 


Lock lever by attaching 
stopper plate to opposite 
side screw 


Fig. 8 Changing Power Voltage 
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: SECTION 4. OPERATING INSTRUCTIONS 
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4.1 PRELIMINARY PROCEDURE 


Set the MIC and CAR controls to zero and the MODE switch 
to LSB, USB, or CW tto prevent accidental transmit 
conditions before tuning. The TS-520S must be operated 
into a 50 ohm antenna or dummy load with an SWR less 
than 2:1. Random length wire antennas or light-bulb 
dummy loads cannot be used. Conventional half-wave dipo- 
les and beam antennas should only be used at or near their 
resonant frequency. Exceeding an SWR of 2:1 can 
damage the components in the output stage of the 
transceiver. Refer back to Section 1.2. 


Be sure to complete all of the required cabling, as described 
in Section 2.3. 


With a suitable antenna and microphone (or key) connected 
to the transceiver, set the TS-520S switches to the positions 
described in Table 1. 


4.2 RECEIVER TUNING 


Refer to Table 1 for the initial switch settings of the 
TS-520S for receiving, and then continue with the described 
procedure. 


Push the POWER switch on: The meter, dial scale, and VFO 


indicator will light, indicating that the transceiver is 
operating. The receiver section if fully solid-state allowing 


TABLE 1. Initial Switch Settings for Receiving 


BAND Switch 
POWER Switch 
H. SW Switch 


FRONT PANEL CONTROLS 


NB Switch 
RIT Switch 


AGC Switch 
MODE Switch 
RF ATT Switch 
PLATE Control 
DRIVE Control 
RIT Control 


REAR PANEL CONTROLS 
SG Switch 


CONTROL LOCATION CONTROL 


Stand-by Switch 


FUNCTION Switch 


AF GAIN Control 
RF GAIN Control 
EXT VFO Connector 


X VERTER Switch 
REC ANT Switch 


reception with the H. SW switch turned to OFF. Advance 
the AF GAIN control clockwise until some receiver noise is 
heard in the speaker. Turn the main tuning dial within the 
frequency range of the amateur band chosen until a signal is 
heard. Tune the signal for the clearest possible reception, 
and then adjust the DRIVE control for maximum deflection 
of the S-meter. 


The RF GAIN control varies the AGC feedback voltage which 
effects the S-meter reading. With the RF GAIN control fully 
clockwise, the S-meter gives a proper signal strength 
reading. Turning the control counter-clockwise reduces the 
RF gain, reducing signal strength and band noise. 


4.3 READING THE OPERATING 
FREQUENCY (See Figure 9) 


The operating frequency of the TS-520S is the sum of three 
different readings — the base frequency of the band (1.8, 
7.0, .....), the reading of the sub-dial (O, 100. 200, .....) and 
the reading of the dial scale (O, 10, 20, .....) 


The sub-dial is calibrated in 25 kHz intervals from O to 600. 
The dial scale is calibrated in 1 kHz intervals from O to 100. 
Four revolutions of the main tuning knob turns the dial scale 
once, covering 100 kHz. Six turns of the dial scale covers 
the entire band from O to 600 kHz. 


| POSITION 


Desired band 

OFF 

OFF 

REC 

OFF 

OFF 

VFO 
SLOW or FAST 

To the appropriate sideband or CW 

OFF 

Middle of the range for the band 
Centered 

Centered 

Fully counter-clockwise 

Fully clockwise 

The jumpered plug must be in this socket 
ON (up position) 

OFF 

NORMAL 


The remaining controls do not affect reception so they may be in any position. 
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Example: BAND Switch — 14.0 
Sub-dial — between 200 and 300 
Dial Scale — 80 
Operating Frequency — 
14.0 MHz + 200 kHz 
+80 kHz = 14.280 MHz 


When the TS-520S is correctly calibrated, as described 
' below, the center dial pointer shows the operating frequency 
for CW. The left dial pointer shows the operating frequency 
for LSB operation and the right dial pointer shows the 
operating frequency for USB operation. 


During CW operation, the center dial pointer provides two 
different readings, one for transmission and the other for 
reception. 

In transmitting mode, the reading on the center dial pointer 
is the transmit frequency. In receiving mode, however, the 
mode switch should be set to TUNE and the main dial of 
VFO adjusted to zero beat the desired receive frequency. 
Then, the reading on the center dial pointer is the receive 
frequency. 

Under such a condition, the receiving signal can be clearly 
heard as a 700 Hz tone by setting the mode switch to CW. 
The transmit/receive frequency of the transceiver will now 
_ be set to the operating frequency of the other station. 

If a modification is made on the wiring of the carrier unit, no 
beat tones will appear on either side of the zero beat. In this 
case, the reading at the mid-position between the LSB 
pointer and the center dial pointer, which is obtained when 
the beat tone of receiving signal is about 800 Hz, is the 
transmit/receive frequency. 


LSB Dial Reading - 180 KHz 
USB Dial Reading - 177 KHz 
CW Dial Reading — 178.5 KHz 


The operating frequency of the transceiver is the sum of 
the band frequency (1.8, 3.5, 7.0, 14.0, 21.0, 28.0, 
28.5, or 29.1), the sub-dial reading (O, 100, 200 ...), and 
the dial scale reading. 


EXAMPLE: 


14.0 MHz 
100 kHz 
77° kHz 


BAND SWitch 
Sub-dial _ 
Dial Scale 


Operating Frequency= 14.177 MHz (for USB operation) 
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For modification of the wiring, disconnect the brown lead 
from the CWR terminal and connect it to the LSB terminal; 
similarly, disconnect the gray lead from the CWT terminal 
and connect it to the CWR terminal. 


4.4 CALIBRATION 


@ NORMAL TRANSCEIVER CALIBRATION 


Turn the FUNCTION switch to CAL-25 kHz to activate the 
crystal calibrator. Be sure the RIT switch is OFF. Turn the 
main tuning knob to receive one of the marker signals which 
are generated at 25 kHz intervals. For greatest accuracy 
choose a calibrator signal near the desired operating 
frequency. 


CSB. Set the MODE switch to LSB and tune the main 
tuning knob to zero beat one of the marker sig- 
nals. If the dial scale reading under the left-hand 
LSB dial pointer is not on an even 25 kHz 
marking, hold the main tuning knob with one 
hand and turn the dial scale shows the correct 
reading. 


FIX VFO RIT 


© © Oo 


LSB USB 


Fig. 9 Reading the Operating Frequency (Refer to Section 4.3) 
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USB..4::. Use the procedure described above with the 
MODE switch turned to USB. Use the USB 
(right-hand) dial pointer. 


Ie Set the mode switch to TUNE to zero beat the 
marker signal. Then, turn the main dial and ca- 
librate the frequency using the center dial pointer. 


If the TS-520S has a CW filter installed, tune the VFO for 
maximum S-meter deflection when receiving the marker sig- 
nal. Calibrate the dial scale to the center pointer as 
described above. 


@ CALIBRATING THE TS-520S TO A FIXED 
CHANNEL FREQUENCY 


Turn the FUNCTION switch to CAL-FIX to calibrate the 
TS-520S’s VFO to a fixed channel frequency. Tune the VFO 
to the channel frequency selected and zero beat the 
generated marker signal. At zero beat the VFO and crystal 
frequencies coincide. 


By calibrating the VFO for normal operation, as described 
above, the VFO can be used as a frequency standard for 
netting accessory fixed channel crystals. 


@ CALIBRATING THE TS-520S WITH THE VFO-520S 


Turn the FUNCTION switch to CAL-RMT to calibrate the 
TS-520S with the VFO-520S a receiver, or another remote 
VFO. Tune the remote VFO to the frequency selected on the 
TS-520S and zero beat the generated marker signal. 

At zero beat, the TS-520S and remote VFO frequencies 
coincide. 


By calibrating the TS-520S for normal operation, as 
described previously, the TS-520S can be used as a 
frequency standard for calibrating the remote VFO. 


B® CALIBRATING THE TS-520S MARKER TO WWV 


To check that the marker signals are correctly adjusted, beat 
the calibrator signal against WWV at 15 MHz. Receive 
WWYV at 15 MHz as described in Section 4.5. Turn the 
FUNCTION switch to CAL-25 kHz and the MODE SWITCH 
to TUN. The calibrator signal and WWYV signal should over- 
lap and zero beat at the zero marking on the sub-dial. If they 
do not, adjust the calibrator to zero beat with TC1 on the 
MARKER (X52-0005-01) board. 


4.5 WWV RECEPTION 


The TS-520S will receive WWV at 15 MHz when the BAND 
switch is turned to WWYV and the sub-dial is turned to zero. 


The DRIVE control does not tune the transceiver for WWV 
reception. 


4.6 RF GAIN 


RF GAIN is controlled by changing the voltage of the AGC 
circuit. Adjust the RF GAIN knob so that the S-meter does 
not cause excessive deflection. This minimizes the noise du- 
ring reception and allows the S-meter to indicate the correct 
signal strength. For normal operation, this knob should be 
turned fully clockwise for maximum sensitivity. 


4.7 NOISE BLANKER 


The TS-520S has a sophisticated built-in noise blanker 
designed to reduce ignition type impulse noise. The noise 
blanker is particularly important for mobile operation. When 
necessary, activate the noise blanker circuit by flipping the 
NB switch up. 


4.8 AGC (AUTOMATIC GAIN CONTROL) 


Set the AGC switch to the position appropriate for the 
received signal. Generally for SSB recepiton set the AGC 
switch to SLOW, for CW reception set the AGC switch to 
FAST, and for reception of a very weak signal the switch 
may be set to off. 


4.9 RIT (RECEIVER INCREMENTAL 
TUNING) 


With the RIT switch turned off the TS-520S receives and 
transmits at the same frequency. At times the received sig- 
nal may drift off frequency and become less intelligible. 
When this happens, flip the RIT switch up to activate the RIT 
Circuit and return the received signal to an intelligible state 
using the RIT control. The RIT control varies the receive 
frequency about +3 kHz. The RIT circuit has no effect on 
the transmit frequency. When the RIT switch is turned on 
the RIT light is illuminated. Be careful to turn the RIT to the 
OFF position when returning to normal transceive operation 
to prevent unintentionally transmitting and receiving on 
different frequencies. 


VR2 on the FIXED CHANNEL-AVR board adjusts the zero 
point of the RIT control (see Section 6.6). 
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4.10 RF ATT 


lf the transceiver is operated in a short-distance (within 
several hundred meters) and strong signals of nearby 
frequencies are received, the wanted signals are blocked. 

Also, if the wanted signals are very strong, the S-meter is 
‘scaled out. In this instance, set the RF ATT switch to ON. 

The input signals to the RF amplifier are attenuated by about 
- 20 db, providing distortionless reception. 


4.11 TRANSMITTER TUNING 


Connect the TS-520S to a 50 ohm dummy load or a 50 ohm 
antenna with an SWR of less than 2 : 1 before making any 
transmitter adjustments. The life of the final tubes is directly 
related to the SWR of the antenna and to the length of tu- 
ning periods. 


Refer to Table 2 for the initial switch settings of the 
TS-520S for transmitting. Tune the main tuning knob to the 
desired operating frequency. 


@ PLATE IDLING CURRENT (See Figure 10) 


Turn the main tuning knob to the desired operating 
frequency within the amateur band selected. Flip the 
stand-by switch to SEND and check that the plate current 
(IP) is 60 ma. If the plate current is not correct, adjust the 
side panel BIAS control for a correct 60 ma of idling current 
and return the stand-by switch to REC. 


CAUTION: 
If the plate current is very much higher than 60 ma do not 
leave the stand-by switch on for more than a few seconds. 
Excessive plate current shortens the life of the final tubes. 


MODE 
FRONT PANEL 


SIDE PANEL 


Fig. 10 Adjustment of the Plate Idling Current 


TABLE 2. Initial Switch Settings for Transmission (The controls not described should be set as described in Table 1) 


BAND Switch 
POWER Switch 
H. SW Switch 
Stand-by Switch 
MODE Switch 
VOX Switch 
MIC Control 
CAR Control 
METER Switch 
PLATE Control 
DRIVE Control 


FRONT PANEL CONTROLS 


RIT Switch 
SG Switch 


REAR PANEL CONTROLS 
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LOCATION CONTROL POSITION 


FUNCTION Switch 


EXT VFO Connector 


Desired band 
ON 

ON 

REC 

USB or LSB depending on selected band 
MAN ’ 

Fully counter-clockwise 

Centered 

IP 

Middle of the range for the band 
Centered 

VFO 

OFF 

UP (ON) 

Jumpered plug inserted 
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@ DRIVE TUNING (See Figure 11) 


Shift the METER switch to ALC and the MODE switch to 
TUN and peak the ALC reading (maximum meter deflection) 
with the DRIVE control. The stand-by switch is in the SEND 
position for adjustment. 


NOTE: 


If there is no ALC reading indicated, increase the CAR 
control until there is an ALC reading. 


@ PLATE TUNING (See Figure 11) 


Turn the METER switch back to IP, leave the MODE switch 
at TUN and flip the stand-by switch to SEND. Quickly adjust 
the PLATE control to dip the plate current (a minimum meter 
reading). Return the stand-by switch to REC. 


NOTE: ———— 
The TUNE position permits tuning of the final tank circuit at 
reduced power without danger to the tubes. With the 
MODE switch is in the TUN position, the screen voltage of 
the finals is reduced to approximately 50% and the keying 
circuit is shorted. 


TABLE 3. Summary of Transmitter Tuning Procedures 


USB or LSB i he 
TUN 
TUN 
CW 


A Adjustment point 


PLATE adjustment angular displacement 


(a) IP 


@ PLATE AND LOAD TUNING 


CAUTION: 
When the MODE switch is in the CW position the final tubes 
draw full plate current in transmit. Final tube life is directly 
related to the length of tune-up periods. Do not transmit 
with the tubes out of resonance for more than 10 seconds at 
a time. 


ee Ee 


Turn the MODE switch to CW, turn the METER switch to RF, 
and set the stand-by switch to the SEND position. Quickly 
adjust the PLATE control and then the LOAD control alter- 
nately to peak (maximum meter deflection) the power 
output. If necessary, adjust the RF VOLT control on the side 
panel to bring the output reading to about a 2/3 scale 
reading. 


4.12 SSB OPERATION 


@ PTT OPERATION 


Tune the TS-520S as described in Sections 4.1 to 4.11. Set 
the MODE switch to USB or LSB and connect a microphone 
to the MIC connector. 


Adjust BIAS control for 60 ma. 
Peak the ALC reading with the DRIVE control. 
Dip plate current with PLATE control. 


Peak RF output by alternately adjusting the 
PLATE and LOAD controls. 


v Adjustment point 


DRIVE adjustment angular displacement 


(b) ALC 


Fig. 11 Plate and Drive Tuning 
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NOTE: 
international amateur practice dictates using USB or LSB on 
the following bands. 


1.8 MHz Band 
3.5 MHz Band 
7.0 MHz Band 


14.0 MHz Band 


21.0 MHz Band 
: 28.0 MHz Band 


Key the transmitter and speak into the microphone with the 
tone of voice used in normal operation. Adjust the MIC con- 
trol until voice peaks are just within the top limit of the ALC 
range printed on the meter scale. The METER switch is in 
the ALC position. If the transmitter section is driven beyond 
this range, the transmitted signal will be distorted. 


m@ VOX OPERATION 


Adjust the transceiver as described in the previous 
paragraph. Flip the VOX switch on and close-talk into the 
microphone, increasing the VOX GAIN control (on the left 
side of the TS-520S) until the VOX relay just operates. For 
VOX operation it is desireable to close-talk the microphone 
to prevent background noises from tripping the TS-520S 
into transmission. 

Check that the ALC reading for voice peaks is still within the 
ALC range on the meter. If necessary, adjust the MIC con- 
trol for a proper ALC reading. 


if the VOX circuit is activated by speaker noise, adjust the 
ANTI-VOX control (on the side panel). Increase the control 
as necessary for proper VOX operation. 


Do not use more VOX GAIN or more ANTI VOX gain than 
necessary to control VOX operation. If the VOX circuit 
transfers between words, or holds too long, adjust the 
release time constant by turning the DELAY control on the 
side panel. 


4.13 CW OPERATION 


Tune and load the TS-520S as described in Sections 4.1 
through 4.11. Connect a key to the back panel KEY jack, set 
the MODE switch to CW, and set the stand-by switch to 
SEND for transmitting. 

LO.) 
See Section 4.4 for information on dial calibration for CW 


operation. 
Petes ee. 
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CW transmissions are automatically monitored through the 
speaker of the transceiver. The audio gain of the sidetone 
can be adjusted with VR2 on the AF board (X50-0009-01). 


For semi-break-in operation, turn the VOX switch on. Hold 
the key down and increase the VOX GAIN control, on the left 
side of the transceiver, until the VOX relay just operates. It 
is desired to change the release time constant of the VOX 
circuit, adjust the DELAY control, also on the left of the 
transceiver. 


The plate current for CW operation should be about 200 
ma. Use the CAR control to adjust the carrier level for CW 
operation. At 200 ma of IP there may be no ALC reading. 


TABLE 4. Meter Switch Positions for Different Modes 


igimocemien METER Switch Approx. Readings 


Peaked 
75 ma 
1/3 scale 
800V 


None or within 
ALC range 


200 ma 
2/3 scale 
750V 


Within the ALC range 
on voice peaks 


60 to 250 ma 
0 to 2/3 scale 
800V 


USB or LSB 


* Recommended monitoring position during operation. 


4.14 OPERATION WITH A LINEAR 
AMPLIFIER (See Figure 32) 


Tune and load the TS-520S as described in Sections 4.1 
through 4.11 and adjust it for the selected mode. 


The REMOTE connector on the back panel is provided for in- 
terconnections with an amplifier. See the instruction 
manual of the amplifier to determine whether the linear re- 
quires a normally open (during receive) or a normally closed 
(during receive) relay contact. Connect either pin 3 (normal- 
ly closed to ground during receive) or pin 5 (normally open to 
ground during receive) of the REMOTE connector to the con- 
trol jack on the amplifier. 

Connect the ALC feedback from the amplifier to pin 6 of the 
REMOTE connector. The output of the TS-520S is quite 
adequate to drive most amplifiers to full rated output. 
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4.15 FIXED FREQUENCY OPERATION 


The TS-520S has a built-in crystal controlled oscillator for 
fixed frequency operation. This feature is most useful for 
commonly used frequencies, nets, or any situation where 
crystal controlled operation is required. To use the fixed 
frequency oscillator, turn the FUNCTION switch to the FIX 
position. Select one of the four available channels with the 
fixed channel selector switch and tune and load the TS- 
520S as described in Sections 4.1 through 4.11. Simply 
operate the transceiver as described in Sections 4.12 and 
4.13. 


Section 6.2 (page38 ) describes installation and netting of 
fixed channel crystals. The crystal frequency is determined 
by the following formulas. 


@ LSB OPERATION 


Crystal Frequency (MHz) = 5.5015 MHz + X — Operating 
Frequency (MHz) 


@ USB OPERATION 


Crystal Frequency (MHz) = 5.4985 MHz + X — Operating 
Frequency (MHz) 


DC 9VO 


Crystal Specifications 
|. Frequency:4.900 to 5.500 MHz 


2. Type of holder:HC-25 U 
3. Multiplication: Fundamental 
4. Frequency tolerance: 
+0.002% at normal temperature 
5. Oscillator circuit: Shown below. 


© 
Crystal 


= CW OPERATION 


Crystal Frequency (MHz) = 5.5 MHz + X — Operating 
Frequency (MHz) 

= 1.8 for the 160 meter band 

= 3.5 for the 80 meter band 

= 7.0 for the 40 meter band 

14.0 for the 20 meter band 

21.0 for the 15 meter band 

= 28.0 for the 10 meter band or 

= 28.5 for the 10 meter band or 

= 29.1 for the 10 meter band 


xxx x xX KK X 
] 


Crystal Specifications: HC-25/U holder, 4.9 to 5.5 MHz os- 
cillation frequency, and see Figure 12 for type of oscillation 
circuit. 


Example: Desired Operating Frequency = 7.255 MHz 
Crystal Frequency (for CW) = 5.5 MHz + 7.0 MHz — 
7.255 MHz = 5.245 MHz 


This same crystal will operate on each band. 
Operating Frequency (CW) = 5.5 MHz + X(in MHz) — 
Crystal Frequency (in MHz) 


Example: Crystal Frequency = 5.245 MHz 

On the 14 MHz band the crystal will oscillate at 
Operating Frequency (CW) = 5.5 MHz + 14.0 MHz — 
5.245 MHz 

14.255 MHz 


Fig. 12 Crystal Oscillator Circuit 
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4.16 INTERNAL CROSS CHANNEL 
OPERATION 


The TS-520S contains a unique design feature which allows 
cross channel operation without a separate external VFO. 
The TS-520S's internal VFO is used together with the fixed 
frequency oscillator to allow reception and transmission on 
different frequencies. The fixed channel oscillator must have 


_one or more accessory crystals installed for this feature to 
work. 


4.17 MOBILE OPERATION 


The compact size and solid-state design of the TS-520S 
make it ideal for mobile use, by using optional DS-1A. 
Be sure to use a mobile antenna which meets the re- 
quirements described in Section 1. 


The normal operating procedures, described previously, app- 
ly to mobile operation. The noise blanker should be used to 
reduce ignition and impulse noises for clear reception. 
Remember that during transmission the transceiver draws 
about 15 amps so be careful not to drain the car’s battery. 


4.18 DX OPERATION 
(Use of PROCESSOR PULL ON) 


This control knob is used to adjust MIC input to the optimum 
level for quality SSB transmission. The speech processor is 
activated by pulling the knob toward you. 


@ HOW TO USE SPEECH PROCESSOR 


The speech processor built in TS-520S is composed of a cir- 
cuit having voice compression and ALC (automatic level 
control) functions, and is designed on the basis of our stan- 
dard MC-50 (see Note below). It is factory adjusted so that 
the indication on the ALC meter remains the same even 
when the processor switch is set to ON or OFF. 

However, the ALC function is sometimes affected depending 
on the type of microphone used or the loudness of voice. If 
the indication on the ALC meter differs excessively between 
the ON and OFF positions of the processor switch, adjust the 
PROCESSOR LEVEL at the bottom of the unit until the 
meter indicates a minimum difference. For adjustment, refer 
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to the instruction label on the bottom of the TS-520S. 
This adjustment should be made while speaking into your 
microphone in normal loudness of voice. 
It should be noted that the use of a high output microphone 
may result in distortion of tone quality. 
In that case, insert an attenuator to the microphone circuit or 
connect a 10 ~ 33k ohm resistor (depends on the type of 
microphone used) in parallel with C13 (100pF) in the 
generator unit (X52-1090-00) as shown in page 5. 

10 ~ 33k ohm (select according to the type of 
microphone used) 


NOTE: 
MC-50: Sensitivity to be —55 dB +3 dB at about 5 cm 
from microphone (MIC input: 10 mV, 1 kHz) 


4.19 SSTV OPERATION 


The TS-520S will adapt very well to slow scan television 
operation. The only cabling required are connections 
between the PHONE PATCH IN jack (or MIC connector) of 
the TS-520S and the output of the television console, and 
between the PHONE PATCH OUT jack (or SPEAKER jack) of 
the TS-520S and the input of the television console. 


Be careful to keep the input power of the transceiver down 
to a safe level with the MIC control. If you exceed the plate 
power dissipation capability of the tubes, they will be 
damaged. 


4.20 OPERATION WITH A PHONE PATCH 


The TS-520S has rear panel jacks to facilitate using the 
TS-520S with a phone patch. The PHONE PATCH OUT jack 
has an impedance of 8 ohms and the PHONE PATCH IN 
jack requires a high impedance input. See the instruction 
sheet of the phone patch for cabling instruction. 
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5.1 GENERAL DESCRIPTION 


Figure 13 shows the block diagram of the TS-520S. To 
better understand the transceiver’s circuit, refer to the block 
diagram as you read this circuit description. The transceiver 
is totally solid state, except for the two final tubes and the 
driver, utilizing 19 FETs, 52 transistors, and 101 diodes. 


' Modular construction techniques place all circuitry, on 
printed circuit boards. These modules greatly simplify 
trouble shooting and repair procedures. 


Receiver circuitry is designed in a double superheterodyne 
configuration. The transistorized transmitter section 
employs a dual conversion configuration using a filter type 
SSB generator. 


Dual gate MOS FET’s are used throughout the transmit/- 
receive amplifier, except for the three power tubes and the 
AF amplifier. The used of these transistors allows excellent 
two-signal performance as well as excellent AGC (and ALC) 
characteristics. 


@ TRANSMITTER SECTION (Refer to Figure 13) 


The current generated by audio at the microphone is 
amplified by the microphone amplifier (located on the 
GENERATOR board). The output from the microphone 
amplifier is injected, along with a 3.395 MHz carrier, into the 
four diodes which form the balanced modulator. The DSB 
Output produced by the balanced modulator is fed to the first 
IF amplifier and then through the crystal filter (on the IF 
board) resulting in an SSB signal. 


The 3.395 MHz SSB signal is mixed with the output of the 
VFO (5.5 to 4.9 MHz) by the first transmit mixer creating the 
second transmit IF signal (8.895 to 8.295 MHz). This signal 
is mixed with the output of the heterodyne crystal controlled 
oscillator, by the second transmit mixer, to produce the final 
transmitted SSB frequency. 

The SSB signal is amplified by the 12BY7A driver tube to 
drive the two S2001A (6146B) amplifier tubes in the final 
stage. They operate in class AB1. The output signal is 
transmitted through a pi-network to the antenna. The 
impedance of the pi-network is 50 ohms. 


@ RECEIVER SECTION (Refer to Figure 13) 


The incoming signal from the antenna is fed through the 
antenna coil to the RF section, where it is one-stage 
amplified. The amplified signal is passed to the first receiver 
mixer for conversion to the first IF signal (8.895 to 8.295 
MHz). The first IF signal is mixed with the VFO output by 
the second receive mixer to generate the second IF signal. 
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The AGC voltage is extracted at the output of the second 
mixer. The signal passes to the NB board where it is 
amplified and passes through the blanking gate. The 
blanking gate is turned on, or open, when the noise blanker 
switch is turned to the OFF position. When the noise 
blanker switch is turned on, the gate opens and closes as 
controlled by the noise components separated from the sig- 
nal by the input filter of the noise blanker circuit. 


The signal then feeds through the crystal filter to be 
amplified by the two-stage amplifier on the IF board and 
detected by the detector on the GENERATOR board. Here 
the RF signal is transformed to AF. 


The AF signal is amplified by the complimentary amplifier. 
The AF output impedance is 4 to 16 ohms. 


5.2 CARRIER BOARD (X50-0009-01) 


The Carrier Board produces a carrier signal during 
transmission and acts as the BFO for the ring detector 
during reception. The transistor Q1 comprises a Pierce B-E 
oscillator. The buffer amplifier, Q2, delivers a steady output 
signal. The oscillation frequency switching for a desired 
mode of operation is made by diode switchings, D1 through 
D4. Each diode forms the respective oscillator circuit when 
a forward voltage is applied across it to reduce its internal 
resistance. If the forward voltage is not applied, the diode 
resistance becomes so high in the resistance that it is 
isolated from the circuit. This disables the oscillation. 
The oscillation frequency is 3396.5 kHz for both USB 
transmit and receive modes, 3393.5 kHz for both LSB 
transmit and receive modes, 3394.3 kHz for CW receive 
mode, and 3395.0 kHz for CW transmit mode. 


CAR UNIT (X50-0009- 01) 
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Fig. 14 Carrier Board 
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5.3 GENERATOR BOARD (X52-1090-00) 


The Generator Board, which is a heart of this SSB 


transceiver, produces a DSB (double side band) signal. The 
operation is as follows. 


The AF signal coming from the microphone is amplified 
through Q3, Q6, and Q5. The amplified signal is applied to 
the ring modulator, comprised of four diodes, which 
produces a Carrier-suppressed DSB signal. This DSB signal 
is amplified through the buffer amplifier, Q1 (FET), and is 
delivered to the succeed IF Board. The crystal filters 
contained in the IF Board, then, further suppresses the 
carrier and undesirable side band of the DSB signal to create 
a complete SSB signal. 

In the CW mode of operation, a DC voltage is applied ot the 
ring modulator to unbalance it to obtain the required carrier. 


The Generator Board, also, has a microphone compressor 


GENERATOR UNIT 
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AL e 
i 
Sox Tos 
| Lt 
-¥) _im 
2 Se OY 
ro) 
Ab 4 
GND 
PCH 
><) 
GNOT 
C17 
rs e a) AA 
x Xs 
<Q 3 =N ay 
O reat al any gL x t 
GND fal) a-? 4 
PEW o 
TOF CIE 


14 


MIC GAIN MY¥2 


oO 
Din4,9~16 
> 1N60 
Ds,8 17~19 

1$1555 


De,7: 1$2588 


circuit, which is activated by the PROCESSOR switch 
located on the front panel. The AF signal output of Q3 is 
further amplified through Q4, Q8, Q9, and Q10. The 
amplified signal is delivered to Q6 through the diode 
switching, which is activated by the PROCESSOR switch. 
Gain control is made in the manner that the output of Q10 is 
phase-inverted by Q11, is bridge-rectified by the four diodes, 
and is DC-amplified through the control amplifier, Q12, to 
produce a pinch-off voltage which controls the attenuator, 
Q7 (FET). The desired time constant is obtained at the 
output of Q12. The actual microphone compression is 
around 20 db for 10 mV microphone input. The microphone 
gain can be set irrespective of the PROCESSOR switch as 
the MIC GAIN control is placed at the input end of Q6. 


In addition, the Generator Board has a transistor switching 
circuit which prevents the carrier from entering the receive 
ring detector and transmit ring modulator during 
transmission and reception, respectively. 


Fig. 15 Generator Board 
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5.4 RF BOARD (X44-1200-00) 


The RF Board provides the most functions as compared with 
the other boards of the TS-520S. It consists mainly of a 
transmit system, a receive system, an ALC circuit, control 
circuits, and a local oscillator circuit. 


.@ TRANSMIT SYSTEM 


The second IF signal from the IF Board passes through the 
bandpass filter and is frequency-converted to a desired RF 
signal in a given amateur band by the transmit second mixer, 
Q1. The RF signal, in turn, is amplified by the exciter, V1, to 
a level enough to excite the final power tube. 


NOTE: 


To the anode of V1 is connected the Drive Coil Board 
(X44-1220-00). 


- 


ee ee ee ee ee ee ee ee ee 


(X44 -1180- 0041" bar 


ix4421 60-00) Sf rere 


--> 
, 


Eueeueeet 
c| 
+ 3:8 3\3—- 3 


<hh0" 


@ RECEIVE SYSTEM 


An amateur band signal coming into the ANT connector 
enters the ANT Coil Board (X44-1170-00) through the 8 
MHz IF trap coil. The signal, then, is stepped up by the 
frequency band coil and is applied to G2 of the receive first 
mixer, Q2, where it is converted to the receive first IF signal. 
The IF signal is fed through the bandpass filter to the IF 
Board. 


NOC: ee 
The MIX Coil Board (X44-1180-00) connected to the drain 
of Q3 is also used with the Transmit System. 


g RF UNIT (X44-1200-00) 


R53. 100K 
R57 82k 


R64 “1170-007 5g 


R73 2.2m 


Fig. 16 RF Board 
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@ WWV RECEIVE CIRUIT 


The TS-520S has a converter circuit for specific use of 
receiving the WWV wave. The 15 MHz standard wave 
coming into the antenna passes through the diode switch 
interlocked with the BAND switch and is applied to T5 
where it is stepped up. The signal, then, is RF amplified 
through Q5 and is frequency-converted to the receive first IF 
signal by Q4. The IF signal is fed to the IF Board through the 
same bandpass filter as in the usual RF signal reception. 


B ALC CIRCUIT 


The ALC (Automatic Level Control) Circuit, which uses a 
transistor, Q10 of rather high breakdown voltage, produces 
the ALC voltage when a current around 30uF flows to the 
grid of the final power tube. The ALC time constant is set 
“slow” in the SSB mode and “fast” in the CW and 
PROCESSOR-ON modes. 


® CONTROL CIRCUITS 


The RF Board has a transmit and receive bias control circuit. 
The transistor Q11 cuts off the transmit second mixer, Q1, 
when the TS-520S is DC-powered. 


@ LOCAL OSCILLATOR CIRCUIT 


The Local Oscillator Circuit is a crystal-controlled oscillator 
which selects a crystal for each amateur frequency band. It 
serves as the second local oscillator in the transmit mode 
and as the first local oscillator in the receive mode. The 
crystals and oscillation coils are contained in the OSC Coil 
Board (X44-1160-00). Q6 is the oscillator diode and Q7 is 
the buffer amplifier. For receiving the WWV is used Q8 
which forms a nonadjusting oscillator circuit and feeds its 
Output to Q4. Each local! oscillator output is fed out through 
the buffer amplifier, Q9, to the DG-5 Digital Display (optio- 
nal). 


5.5 IF BOARD (X48-1060-01) 


The IF Board is important both for the transmit and receive 
operations. In the transmit mode of operation, the SSB 
crystal filter, XFl, suppresses the undesirable sideband and 
carrier of the DSB signal fed from the Generator Board to 
make a complete SSB signal. This SSB signal is amplified 
through G1 of the IF amplifier, Q1, which is also used for the 
reception and enters the transmit mixer, Q2. The local 
oscillator signal delivered from the VFO Board, on the other 
hand, passes through the lowpass filter around 7 MHz 
cut-off frequency, T10, T11, and T12, to G2 of Q2. The two 
signals, the SSB signal and loca! oscillator signal, are mixed 
by Q2, that is, the SSB signal is converted to the second IF 
signal. The second IF signal is delivered through the 
bandpass filter to the RF Board. 


NOTE: ——__- 
In transmission, the receive IF amplifier, Q3 and Q4, and the 
receive VFO mixer, Q9, are cut off by the negative voltage 
appearing at the RB terminal. 


On the other hand, in the receive mode of operation, the first 
IF signal delivered from the RF Board passes through the 
bandpass filter to the VFO mixer, Q9, which frequency- 
converts it to the second IF signal. This second IF signal 
enters through IFT the NB Board, the output of which comes 
through XF1 to the IF amplifier, Q1, which is also used for 
the transmission, as in the transmit state. In this stage and 
following two IF stages, Q3 and Q4, the IF signal is 
amplified and connected to the ring detector in the 
Generator Board. 


NOTE: —_ 
In reception, the transmit VFO mixer, Q2, is cut off by the 
negative voltage appearing at the TBL terminal. Q5 and Q6 
form an AGC amplifier circuit. Q6 switches the AGC action 
to “slow”, “fast”, or “OFF” and serves for RF gain control. 


The SSB crystal filter has a diode switching at each of the 
input and output ends. If the CW crystal filter (YG-3395C, 
optional) is installed, the diode switching circuit can select 
one of the crystal filters with the MODE switch interlocked 
to it. 

Q7 and Q8 form an ALC meter circuit during transmission 
and function as S-meter circuit. 
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Q1,3,4:3SK35(GR), Q2:3SK35(Y) 
Q5,6:2SC733(Y),Q7:2SK19(GR) 
Qs :2SA495(Y), Q9:3SK41(L) 
D1,2.1S1007, D3,4:1S1587, 05,6. 1N60 
D7,9,12. 1S1555, D114. WZ-090 


IF UNIT (X48-1060 - 01) 
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Fig. 17 IF Board 


5.6 NB (NOISE BLANKER) BOARD 
(X54-1080-10) : 


The NB Board may roughly be classified into two circuit 
systems: a sound signal system and a noise signal system. 
In the signal system, the signal from the VFO mixer on the IF 
Board passes through the bandpass filter comprised of three 
IFTs and is amplified through Q1. The signal, in turn, passes 
through the balanced blanking gate and is led to the NBO 
terminal. 

On the other hand, the noise signal is-amplified through Q2, 
Q3, Q7, and Q4. The amplified signal passes through the 
noise rectifier circuit, comprised of D5 and D6, and is 
applied to the base of Q6. The AGC time constant circuit of 
Q6 is preset so that it may not respond to pulsed noises, but 
functions for short period, continuous signals like SSB. 
Therefore, 03, Q7, and Q4 work at near the maximum gain 
when pulsed noise comes in and they are suppressed in the 
gain by the AGC voltage when continuous signal enters. 


If the NB switch is turned on, the emitter of Q5 is grounded. 
When pulsed noise comes in, Q5 is turned on, which 
grounds its collector. The blanking gating diode connected 
to the collector of Q5, then, is inverse-biased for a Certain 
period of time determined by the time constant circuit 
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comprised of R3 and C7. This opens the signal line, thereby 
eliminating the noise. The audio signal from which the 
pulsed noise has been removed can be produced as if a clear 
signal is received. 


= 
Qi: 


3SK22 (GR), Q2:2SK19(GR), Q3,4,7:2SC460(B) ON 
Qs,¢:2SC733(Y), 01~4:1S1587, Ds,6:1N60,D7:MV-13 St! 


Fig. 18 NB Board 


<: 
4 4 
af | 
A) 
“ 
‘ ¥ 
ee) Tints 
4 ~ . ° 
t Pie 
' 
“ 4 
eo 
+ < ly 
: a7 2 i: 
7 A ca 
’ i 5 
5 ae 3 este 
Beh ber * 
i@ Sed 
’ 
*t- 
9 
v “ 
Si 
i 
4 ray 
3 
~ . = - 
Le ~ 
ct q * 
‘ * 
f ry ( { 


bac ae i af ‘ Fg >i een: 
Y 7 ii J *; {poe BaD SEE be 3 


i ea ti sige Gierte vs Alabaene 


R eee. ey 
YM wAOG (esta yi 
i r irs) 
; 7 s wit rf 
% 4 a i ) es + d 
! Y ~ 
a : 1 Ra 14 
a) : - : d i =t4 eee ret 
: } tapdrg pk Od, Oy Ciel erie ast ies 
bay? (eS gle eee One, aaa ae 
il 5s | i 
f eety gy eee CAE Pe eee bars 
- \ 
f ' 4 eiyirt} ih Dentin ll cA ms a scan’ 
al a J aE de . ; 
; a) i a! ei; At of ~ a ie: wa ant 8h vy basen 
ms ’ 4 ~< Py 
Poise es) - EaIa OF Se ae ina eee areren ie 
5! “4 a ou ys See ; Pe iets ot hie fe. 
fm 7% Seth ee Ye te iy . aa 


7 oy ontiesr JUurize 
: aM Mr 


a ee el Pattee” eek RB oe, ee pubis ae sii al 


~ ‘ yy Veg 
| +S a 7 A he 
. : ans a bos . He: Soother 
. 5 * Wt ip ye opt, es to A: OT idl vit, Proie Pre iy 7 


( Rareeye ie) 

ae ge aT tay saat os ae 
+ ‘ pe ’ ’ pe ik | F Palcy ig ees F): itt " - inae 1, e 
. aa acd f ih mh 0 by ag eh varie | 


= ie PN yt 
® ¥ ¥ rf 
we 
a — , 
. < 
was S “Ro 
y: ' , 
Ly 
F ’ i — 
i ’ 
‘ ‘ : 
“~ } ‘4 ~~ 
© P. ] ‘ , - ' 
Ziahee it , 
* A, ) t 
‘ } . 
‘ ayn ; A's ig 
. | Ripe tin 
ads 3 ay . 
~ Lew rey ‘ y J 
, . aes 
‘ vod ! a f ‘ ‘ es on ri « 
A ‘ 
bys ball 
a" ey 
hae ae 
as, ; ee ba 
ae Ag kee, 4 
« eo Sig Tae) eee 


5.7 AF BOARD (X49-0008-01) 


The AF Board contains a complementary, OTL AF amplifier, 
a CW semi-break-in circuit, a CW sidetone oscillator for 
monitoring, and a detector for calibration. Q5 comprises a 
preamplifier for amplifying audio signal delivered from the 
ring detector. C15 and C18 in the preamplifier circuit cut 
out high frequencies. The amplified signal passes through 
the AF GAIN control, and is amplified through Q1 and Q2, 
and is further power-amplified through Q3 and Q4. 


NO ee ee ees 
In tranmission, Q5 is cut off by the positive voltage 
appearing at the RL terminal. 


The sidetone oscillator, which is of a phase-shift type, 
oscillates a signal around 750 Hz. The oscillator works only 
when the MODE switch is set to the CW position and a key 
is plugged into the KEY jack and is closed. 


NOTE: ——_ 
1. If the DS- 1A DC-DC Module is installed in the TS-520S 
for operation by DC power and when the H.SW switch 
is at the OFF position, the sidetone oscillator does not 
work. This is caused by the fact that turning the H.SW 
switch off makes the DC-DC converter oscillation stop, 
which does not supply the bias voltage to Q6 and the 
control voltage to the switching diode D3. 
2. VR2 is used to preset the sidetone oscillator output 
level. 


ooo ~©AF UNIT (X49- 0008-01) 
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Fig. 19 AF Board 


Qi,6: "2SC733(Y), Q: Q2: 2SC734(Y) 
Qs. 2SD90(0),Q4:2SB 481 ( (1,J) 
Qs: 25C1000 (GR), 01,2. “{N6O, 03:1S1 


5.8 VFO BOARD (X40-1070-01) 


The VFO Board produces a signal of variable frequency in 
the range from 5.5 MHz (at division “0” on the Sub-dial) to 
4.9 MHz (at division “600”). The oscillator is of a modefied 
Clapp type using a FET. The buffer also uses another FET, 
which assures very stable oscillation. The buffer follows a 
harmonic filter and a Darlington output amplifier, Q3 and 
Q4, which also assures stable operation against load 
change. 


CAUTION: 
Do not change VFO Board mechanisms and circuits. 

If repairs are effected by anyone other than an authorized 
personnel, the performance warranty will become void. 
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Mo ee 
Q1:3SK22(Y), Q2:2SK19(Y), Q3,4: 25C460(B) 
D1:SO11t, D2,3:1N60 


Fig. 20 VFO Board 


5.9 MARKER BOARD (X52-0005-01) 


The crystal-controiled oscillator, Q1, produces 100 kHz 
signal. The ceramic trimmer, TCI, connected to the collector 
of Q1 is used to precisely adjust the oscillation frequency. 
The oscillation signal of Q1 is waveform-shaped by the 
diode D1 and precisely synchronizes to 25 kHz the free- 
running multivibrator, comprised of Q2 and Q3, which is 
oscillating around 25 kHz. The 25 kHz signal is phase- 
inverted by Q4 and can be fed out for use with an external 
equipment. 


MARKER UNIT (X52-0005-01) 
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Fig. 21 Marker Board 
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5.10 VOX BOARD (X54-0001-00) 


In the SSB mode of operation, the voice signal coming from 
the microphone amplifier (or the sidetone signal in CW) 
enters the MV terminal. The signal is amplified through Q3 
and is rectified by D6 to a DC voltage in proportion to the 
input level. When the DC voltage is applied to the base of 
Q4, this is turned on and lowers the base potential of Q6 
.down. 


If Q4 is cut off with no input signal, the base and emitter of 
Q5 are at the same potential, thus turning O5 off. Therefore, 
C10 is charged through D7 by the boltage preset with the 
delay control. If Q4 is turned on with the voice signal 
coming into the MV terminal, on the other hand, it also turns 
on Q5, through wich C10 discharges. 


NOTE: 
The hold time of the VOX is when the voice signal exists at 
the MV terminal. 


Transistors Q6 and Q7 form a Schmitt trigger circuit. When 
Q4 is in the “off” state, Q6 is in the “on” state and Q7 in the 
“off” state. When Q4 is in the “on” state, on the contrary, 
‘Q6 is in the “off’’ state and Q7 in the “on” state; in addition, 
Q8 also turns on, which activates the stand-by relay. 


The anti-VOX signal coming from the AF unit to the AV 
terminal is stepped up by T1 and is full-wave-rectified by D1 
to D4. The rectified voltage cuts Q1 off. This charges C5 
through R4 and at the same time, turns Q2 on. In turn, Q2 
grounds the base of Q4 to turn off, thereby stopping the 
VOX. 


VOX UNIT (X54-0001-00) 
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Q1~4,6,7:2SC373 
Q5,8:2SA562(Y) 
Di~4,6~8:1N60 
Ds,9:1S1555 


Fig. 22 VOX Board 
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5.11 FIXED CHANNEL-AVR BOARD 
(X43-1100-00) 


This board consists of a fixed channel crystal-controlled 
oscillator, a 9V AVR (automatic voltage regulator), and a 
—6V DC-DC converter. The crystal-controlled oscillator, 
comprised of Q1, is of a Pierce C-B type. Q2 and Q3 forma 
Darlington buffer amplifier, which feeds the oscillation signal 
out. TC1 through TC4 are trimmers for precisely adjusting 
the oscillation frequency. 


The 9V AVR supplies with 9V DC the main oscillator circuits 
and control circuits in the TS-520S. The transistor Q4 
controls the current Q5 and Q6 magnify an error voltage. 
Q7 compensates the temperature characteristic of Q6. D3, 
a zener diode, gives a reference voltage. 


In the —6V DC-DC converter, Q8 and T1 form a back 
coupling oscillator which produces a signal around 400 Hz. 
The signal is rectified by D4 through D7 to a —6V DC, 
which is stabilized by the zener diode D8. 


Q1~3°2SC460(B),Q4:2SA606(L) 
Q5~7:2SC372,Q8:2SC735(Y), De: XZ-060 
01,.2:1N60,D3, >WZ-061,04~7:1S1555 


Fig. 23 Fixed Channel and AVR Board 
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5.12 RECTIFIER BOARD (X43-1090-02) 


This board has all the rectifiers used with the TS-520S. The 
800V high voltage is obtained by a voltage doubler rectifier, 
the 300V, 210V, and C-voltage by a half-wave rectifier, and 
the 14V voltage by a bridge rectifier. 


RECTIFIER UNIT 
(X43-1090-02) 


(ra-a7ox Raa7On |] 


Di~e: VOB 
D7: VO6E 
Ds~11: VO3C 


Fig. 24 Rectifier Board 


5.13 HV BOARD (X43-1110-00) 


The HV (High Voltage) Board has a voltage divider providing 
a voltage used to indicate the anode voltage of the final 
power tubes, a voltage divider providing a screen grid 
voltage of final power tubes in tuning the TS-520S. 


HV UNIT 
(X43 -1110-00) 


co 


Fig. 25 HV Board 


5.14 INDICATOR BOARD (X54-1120-00) 


This board has light-emitting diodes “VFO”, “FIX”, and 
“RIT” located above the Sub-dial scale. Each diode 
indicates the turn-on states of the respective functional 


boards. 


baa B0-40) 
F 1 


R3 
680 


Di~3:SEL-103W 


Fig. 26 Indicator Board 


5.15 FINAL POWER AMPLIFIER BOARD 
(X56-1200-00) 


This board contains all final power amplifier circuits except 
the pi output tank, which is placed at the power output end. 


onv fj TOP Se remnans  s OF y 


FINAL UNIT 
(X56-1200-00) 


Fig. 27 Final Power Amplifier Board 
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Od 
: SECTION 6. MAINTENANCE AND ALIGNMENT [ 


CAUTION: 


DANGEROUS HIGH VOLTAGES ARE PRESENT WITHIN THE CASE OF THE TS-520S WHEN THE 


TRANSCEIVER IS TURNED ON. 


EXERCISE EXTREME CAUTION TO AVOID ELECTRIC SHOCK. 


6.1 GENERAL INFORMATION 


_ The TS-520S has been factory sligned and tested to 
specifications before delivery to the customer. Under 
normal circumstances the transceiver will be properly 
adjusted to operate in accordance with these operating 
instructions. In fact, the equipment owner can void the 
transceiver’s warranty by attempting service or alignment 
without permission from the factory. 


When operated properly, the transceiver can give years of 
service without requiring realignment. The information in 
this section fives some general service procedures which 
can be accomplished without sophisticated test equipment. 


®& REMOVING THE CABINET (See Figure 28) 


Figure 28 shows how to remove the TS-520S's cabinet. 
' Remove the eight top cover screws and the nine bottom 
cover screws and lift away the panels. The speaker leads 
will still be attached to the chassis so be careful when 
removing the top cover. The leads can be unplugged, if 
necessary. 


@ SERVICE POSITION (See Figure 29) 
The TS-520S should be placed on its side, with the final 


Fig. 28 Removing the TS-520S’s Case 


~ section up, for any alignment or service. This position 


permits adequate ventilation for the final tubes as well as 
easy accessibility to the modules. Most of the described 
adjustments can be made without removing the boards from 
the transceiver. 


6.2 ACCESSORIES 


CAUTION: 
BE SURE THE TRANSCEIVER IS UNPLUGGED AND 
TURNED OFF BEFORE REMOVING THE CASE. 


@ INSTALLING THE CW FILTER (See Figure 30) 


Remove the top and bottom covers from the transceiver (be 
careful of the speaker leads). Locate the IF board (it holds 
the SSB crystal filter) and move the brown wire from the 
SSB terminal to the CW terminal, as shown in Figure 30. 


Remove the three screws securing the VR mounting 
hardware on the side panel and tilt the board down about 90 
degrees from its normal position. Screw the filter onto the 
board with the provided nut and solder the filter's pins to the 
board. Be careful to use a low power soldering iron for only 
a short time. Too much heat will damage the crystal filter! 


Fig. 29 Service Position for the TS-520S 
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Install the 
filter here. 


Move the brown leed from 
the SSB terminal to the 
CW terminal. 


YG-3395C 


Fig. 30 Installing the Accessory CW Filter 


Reconnect the VR mounting hardware and replace the 
covers. If the speaker lead was disconnected, be sure to 


reattach that also. 


@ INSTALLING THE DC-DC CONVERTER (DS-1A) 


1. Remove the patch plate located on the rear panel of 


TS-5208S. 


2. Secure the DC-DC unit to the rear panel using the four 


tapping screws supplied with the unit. 


3. Select the correct color coded lead from the DC-DC unit 
making sure that the color code corresponds to that of 
the lead connected to the DC-DC terminal board 


adjacent to the power transformer. 
Solder the lead onto the terminal board. 


@ REMOTE CONNECTIONS 


Figure 32 shows the REMOTE connector. This 8-pin plug 
can be used for attaching linear amplifiers, or other external 


accessories to the transceiver. 


Rear panel of TS-520S 


Patch plate 


Final box 


DC-DC 
terminal board 


Power transformer 


Fig. 31 Installing the Accessory DC-DC Converter 


ALC input 


\ Stand by 
| input 


ALC input 


To an external speaker 
(8) 


The view seen from 
the rear panel 


° 


Fig. 32 REMOTE Connector 
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@ EXTENSION FEET 


The TS-520S is provided with two extra feet which can be 
used to raise the front panel of the transceiver. In some 
operating positions the tilt makes it easier to read the dial 
and meter. Figure 33 shows how to install the feet. 


Fig. 33 Attaching the Extension Feet 


TvV-502S 


a (3) 
2m TX IN 
mee | 


2m CONTROL 


@ TRANSVERTER (TV-502S) 


To connect the transverter to TS-520S, proceed as follows: 


if 


2. 


Check that the power to the transverter and TS-520S is 
OFF. 

Connect the cable supplied with the transverter to the X 
VERTER connector of TS-520S and the CONTROL 
connector of the transverter (2 m CONTROL connector 
for TV-502S). 


. Connect the supplied pin-cords to the X VERTER OUT 


jack of TS-520S and the TX IN jack of the transverter (2 
m TX IN jack for TV-502S). 


. Connect the supplied earth cable between the GND 


terminals of TS-520S and the Transverter. This 
connection is necessary because it prevents electrical 
shocks and provides stabilized operation. 


. Turn on the transverter switch on the rear panel of 


TS-520S. The SG switch may be left in the ON 
position. Changeover between HF and VHF is 
automatically accomplished by the POWER switch of 
the transverter. Be sure to turn off the transverter 
switch when the transverter is not connected. TS-520S 
requires no modification for transverter operation. 


. Connect the antenna to the ANT terminal on the rear of 


the transverter (144 MHz for TV-502S). 


. Check to see that the POWER switch and the standby 


switch of TS-520S are set to OFF and REC 
respectively. Also, check that the POWER switch of the 
transverter is set to OFF. Then connect the power cords 
to AC outlet (or DC power source for DC operation). 


TS-520S 


ccp © 
©© © 


X VERTER 


© 4 0) 


2m Antenna 


Fig. 34 Connecting of Accessory Transverter 
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®& CONNECTION OF VFO-520S 


The VFO-520S is developed for further enhancing the 
capabilities of your TS-520S. Figure 35 shows a connection 
of the VFO-520S to the TS-520S. Keep the 9-pin MT plug 
put in the EXT VFO connector on the TS-520S until the 
VFO-520S is connected to it. The VFO interconnecting 
cable is supplied as an accessory with the VFO-520S. 


_ Only by controlling the FUNCTION switch on the VFO-520S 
you can enjoy highly advanced and comprehensive 
operations as if you use two transmitters and receivers 
each. 4” 


VFO-520S 


ee 


GND VFO OUT 


— 


To calibrate your TS-520S VFO output frequency with the 
VFO-520S output frequency, proceed as follows: 
1. The FUNCTION switch on the TS-520S may be at any 
position. 
2. Set the TS-520S in the receive mode of operation. 
3. Set the FUNCTION switch to the CAL-RMT position. 
4. Tune the TS-520S VFO output frequency and the 
VFO-520S output frequency until a zero beat is heard 
when two frequencies coincide with each other. 
For more detailed information of the VFO-520S, read the 
“OPERATING MANUAL FOR VFO-520S”. 


TS-520S 


Fig. 35 Connecting of Accessory Remote VFO 


@ CONNECTION OF DG-5 DIGITAL DISPLAY 


Your TS-520S can connect the DG-5 by plugging the signal 
cable and power cable only as illustrated in Figure 36. 
Notice that the connectors on the two units are different in 
the arrangement. Be careful of inserting each pin 
plug-equipped coaxial cable of the same color into the 
connector jacks of the same reference. Now, turn on the 
POWER switch on the TS-520S, which will allow the DG-5 
to run. The DG-5 is capable of reading the TS-520S 
operating frequencies as precise as an order of 100 Hz. For 
more detailed information, read the “OPERATING MANUAL 
FOR DG-5 DIGITAL DISPLAY”. 


TS-520S 


Fig. 36 Connecting of Accessory Digital Display 
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@ FIXED CHANNEL CRYSTAL INSTALLATION 


Section 4.15 describes fixed frequency operation with the 
TS-520S. To install the accessory crystals, remove the 
transceivers top cover and locate the FIXED CHANNEL-AVR 
board directly behind the VFO. 


Insert the crystal in the desired channel position (the 
. positions are labeled on top of the VFO case) and use the 
appropriate trimmer (TC1 through TC4) to net the crystal. 
The CAL-FIX feature of the TS-520S can be used to net the 
crystals as described in Section 4.4. 


6.3 RECEIVER RF SECTION ALIGNMENT 


The stand-by switch of the transceiver should be in the REC 
position during all of the receiver adjustments. Connect the 
transceiver to a 50 ohm dummy load. 


Turn the FUNCTION switch to CAL-25 kHz and use the 
output of the calibrator circuit to adjust the coils. Set the 
DRIVE control to the 12 o'clock position (the white line 
pointing towards the top of the transceiver). The coils can 
~be aligned from the bottom of the transceiver without 
removing the boards. 


Set the BAND switch to the correct band and tune the VFO 
to the frequency shown in the table below to receive the ca- 
librator signal. Use the test rod included in the accessory 
bag to tune the antenna and mixer coils for a maximum 
S-meter reading. Figure 37 shows the location of the coils. 
Adjust the coils for each band as described below. When 
you finish, turn the calibrator off. Adjust only the antenna 
and mixer coils for a maximum S-meter reading. 
Adjustment of the heterodyne oscillator coils is described in 
the next paragraph and adjustment of the drive coils is 
described in Section 6.7. 


fe Alignment Frequency 
1 


1.8 MHz 1.900 MHz 
2 28.5 MHz 28.800 MHz 
21.0 MHz 21.225 MHz 


14.0 MHz 14.175 MHz 
7.0 MHz 7.150 MHz 


ANTENNA*, MIXER*, and DRIVE Coil Alignment 
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CAUTION: ——  ——_———————— 
The Antenna cores are fragile. Be careful not to break them 
during alignment. 


OSC COIL UNIT 


MIX COIL UNIT 


ANT COIL UNIT 


DRIVE COIL UNIT 


Fig. 37 RF Section Coil Diagram 


® HETERODYNE CRYSTAL OSCILLATOR 


Adjust the heterodyne crystal oscillator’s coils by switching 
the BAND switch to each band and tuning the appropriate 
coil (see Figure 37) as described below. 


Turn the core of the coil clockwise until the crystal stops 
oscillating. You should be able to hear the point where this 
happens. From the point where the crystal stops oscillating, 
turn the core about one revolution back so that the crystal is 
again oscillating. If the core is left too near the threshold the 
oscillation may be unstable. Repeat the procedure for each 
band. For the 28 MHz band only the 28.5 MHz sub-band 
needs to be tuned. Tune the 1.8 MHz coil first and then tune 
the remaining coils (3.5, 7.0, 14.0, 21.0, and 28.5) in order. 


28.5 MHz 37.395 MHz 
29.1 MHz 37.995 MHz 


- , ated: ed Seen ct wobedd sey wil ab 


} é 
4 (fee : ‘ . 
. ‘ 8 Sa mare wal nt bebviied ee 
4 . i 
‘2 + : P ‘ 
ae 4 : ye = ote ‘i he, = 4 
; : 3 Lite wth SG, THR 


7 
Fa 
) 
> 
1 ae 
ah 
? 
~ 
‘ 
Sl 
a 


ae as 4 : ad doarels feuvis Siu ey yt cage, Bie 
‘ . ia i eqs beats 87 ry. - eS eee potato APE re! 
DWINS Fa48 os Loxaiiloaig Sheet 
2 : ‘ é 7 5 
7 ae i ey 
Fy -5 hay pt sTiguags i) F : 


5 F 
A Fi -f f « 
a 7 
Pa ‘ 
: mts z By Ryton rv eAlec eh rete HM ge a ee 
é . i? a vite ES ra 
2 mia | pe ee 
4d 7 
re — 


See oe Ei Rawbbe tie ome fabipl hs 
ot path j 52m | 
hes Hil ges SRiorcynin 
wai bs! hr Oee as 


= See Sow 
> 4 : . ee een eae Le 
‘ 4 
& i. ‘ Bob yah es 
Cle. 
- j 
a , n ua ok, 
fei) 
ies -_ -4 : 
" — . pA nats ele eep lig ak ben Sk ny 
. yim a He 1, i ie 7 alee ‘ 
, Bal } y site By j Ath) . Wes di a Py | yee ay! 
hs eh te » ; a — 0 = ere termed seytained ae tb depen bins tage aay ame aie 
‘ t a sh gta es ny “ay > X 4*) 
Sel ae Nice yh A ont Sa 
¢ sf 2A e ey ¥ 

ro = A 
39> L- * 
2 , wart 

4 > cs | 

A 7 
is 2 
¥ 


@ WWV ALIGNMENT 


Turn the BAND switch to WWYV and tune the sub-dial to 
zero to receive the calibrator signal. Tune T4 and T5 on the 
RF board for a maximum S-meter reading. T3 is the WWV 
oscillator coil. Tune it for a maximum S-meter reading and 
then turn 1/4 turn counter-clockwise. 
frequency is 23.895 MHz. 


CAUTION: 
Do not attempt to tune coils T1 and T2. 


The oscillator 


6.4 NOISE BLANKER BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the DRIVE 
control for a maximum S-meter reading. Align coils T1 
through T5 (on X54-1080-10) for a maximum S-meter 
reading. 


Attach a 10V DC meter between the collector of Q6 


(2SC733) and the chassis and tune coils T6 and T7 for a mi- 
nimum voltage reading on the volt meter. 


6.5 IF BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the DRIVE 


control for a maximum S-meter reading. Adjust T2, T5, T6, 


and T9 (on X48-1060-01) for a maximum S-meter reading. 


CAUTION: 
Do not adjust T1, T3, T4, T8, T10, T11, T12 or T13. 


@ S-METER ZERO 


If the S-meter requires recalibration, set the BAND switch to 
14 MHz, turn the noise blanker off, and turn the RF GAIN 
control fully clockwise. With no antenna connected, set the 
zero adjust potentiometer, VR1 on the IF board, for a reading 
of zero on the S-meter. 


®@ S-METER SENSITIVITY ADJUST 


Apply a 14.175 MHz signal from an RF generator, accu- 
rately calibrated to produce a 50xV signal, at the antenna 
connector. Peak the S-meter for a maximum reading by tu- 
ning in the signal with the main tuning knob and by 
adjusting the DRIVE control. Then adjust the sensitivity 
potentiometer, VR2, for an S-meter reading of S9. 


6.6 FIXED CHANNEL-AVR BOARD 
ALIGNMENT 


@ AVR CIRCUIT 


Connect a 15V DC voltmeter between the 9 terminal (on 
X43-1100-00) and the chassis. Adjust VR1 for a 9 volt 
reading. 


@ RIT ZERO 


When the RIT circuit is turned on, and the RIT control is set 
to zero, the receive frequency should be exactly the same as 
the transmit frequency. If the frequency is not the same, use 
the RIT zero control, VR2 to adjust it. 


To zero the RIT, turn on the calibrator and tune the VFO for 
about a 1000 Hz calibrator tone. Turn the RIT control to 
zero. Turn on the RIT switch and adjust VR2 for the same 
1000 Hz tone. Push the RIT switch on and off to be sure the 
tones are identical. 


# AGC BIAS 


Connect a 5V DC voltmeter between terminal RF1 and the 
chassis. Adjust VR3 for a meter reading of 3.3 volts. 
This adjustment may affect the S-meter readings so the 
meter will have to be recalibrated. 


6.7 DRIVE COIL ALIGNMENT 


Slide the back panel SG switch off (down), center the DRIVE 
control, and turn the METER switch to ALC. Be certain to 
connect a 50 ohm dummy load to the antenna connector. 
Turn the MODE switch to TUN or CW and flip the stand-by 
switch to SEND. Align the DRIVE coils (on X44- 1190-00 in 
the RF section) at the frequencies and in the sequence 
shown in Section 6.3. Tune the coils for a maximum ALC 
reading. Slide the SG switch on. 


6.8 CARRIER BALANCE ADJUSTMENT 


Tune the TS-520S into a 50 ohm dummy load for operation 
at 14.175 MHz. Turn the MODE switch to LSB, set the 
METER switch to RF, and turn the RF VOLT control to its 
maximum level. If the ring modulator is out of balance, the 
meter will show output when the stand-by switch is set to 
SEND. 


To balance the carrier, alternately adjust TC1 and VR2 on 
the GENERATOR board for a minimum RF meter reading. 
Switch back and forth between LSB and USB to minimize 
both readings. 
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6.9 TRANSMITTER NEUTRALIZATION 


The TS-520S requires neutralization every time either of the 
final tubes is changed. 


Tune up the TS-520S into a 50 ohm dummy load at 28.5 
MHz for CW operation as descrived in Section 4. Set the 
_SG switch to off (down) and place a sensitive RF voltmeter 
across the dummy load. Flip the stand-by switch to SEND 
and adjust TC1 (reached through the adjustment hole in the 
top of the final section) for a minimum reading on the 
voltmeter. After the final section is neutralized, flip the 
stand-by switch to REC and slide the SG switch on. 


A good receiver tuned to 28.5 MHz, works very well for 
neutralizing if an RF voltmeter is not available. Instead of 
tuning for a minimum voltage, tune for a minimum S-meter 
reading. 


CAUTION: — 
Neutralization of the final section should be carried out with 
the chassis shield in place. Dangerous high voltages are 
present in the final section when the transceiver is turned 
on. Use an insulated tool to make this adjustment. 


6.10 VFO CALIBRATION 


The VFO should be calibrated with the dial scale. However 
if for some reason the VFO is too far off calibration for proper 
adjustment, there is an internal VFO adjustment. 


Remove the TS-520S’s case and locate TC1 on the VFO 
section. Turn the FUNCTION switch to CAL-25 kHz and 
tune the main tuning knob so that the dial pointer points to 
an even 25 kHz frequency. Adjust TC1 to zero beat the ca- 
librator frequency. 


6.11 CRYSTAL CALIBRATOR ALIGNMENT 


The crystal calibrator is factory aligned and should need no 
further adjustment. If it should drift out of calibration, find 
TC1 on the MARKER board. Tune the receiver to WWV at 
15 MHz and turn on the calibrator by switching the 
FUNCTION switch to CAL-25 kHz. Adjust TC1 until the ca- 
librator signal is zero beat with WWV. 


6.12 REPLACING THE FUSE 


When the fuse blows, there is some cause. Be sure to find 
the cause before attempting operation. Use a 6 amp fuse 
for 120V AC operation, and a 4 amp fuse for 220V AC 
operation. Under no circumstances use a higher amperage 
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fuse than those specified. Extensive damage can be 
caused. Also, the warranty can be voided if an improper 
fuse is used. 


6.13 CLEANING 


The knobs, front panel and cabinet of the TS-520S are likely 
to become soiled after extended use. The knobs should be 
removed from the transceiver and cleaned with a neutral 
soap and warm water. Use a neutral soap (not harsh 
chemicals) and a damp cloth to clean the cabinet and front 
panel. 


Use an air blower or a soft bush to keep the interior clean 
and dust free. 


6.14 REPLACEMENT PARTS 


@ TUBES AND TRANSISTORS 


Operation of the TS-520S without proper tuning, or 
operation of the transceiver with a high voltage in excess of 
1000 volts, will significantly reduce the life of the final 
amplifier tubes. A bad tube or tubes should be replaced 
with $2001A (6146B) tubes. Matched tubes are not requi- 
red, however neutralization is required with new tubes. The 
driver is a 12BY7A. 


The transistors in the TS-520S can easily be damaged by 
being shorted or shocked by metallic tools. Be very careful 
during service operations, and when possible, use insulated 
tools. 


@ SERVICE PARTS 


Be sure to use replacement parts of equal or better ratings 
when servicing the transceiver. 


When ordering replacement or spare parts for your 
equipment, be sure to specify the following information: 


Model number and serial number of the equipment 
— Schematic number of the part — and the board 
number on which the part is located. 


Should it ever be necessary to return the equipment for 
repair be sure to pack it very carefully and include a full 
description of the problems involved. 
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SECTION 7. TROUBLES HOOTING 
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7.1 GENERAL INFORMATION general by improper operation or connection of the 
transceiver, not by defective components. There is a sepa- 
The problems described in this table are failures caused in rate service manual for repair of the TS-520S. 


7.2 TRANSMITTER AND RECEIVER CIRCUITS 


SYMPTOMS CAUSE REMEDY 


Pilot lights do not light and there is no . Bad power cable or connections. . Check cables and connections. 
receiver noise when the POWER switch Blown power supply fuse. . Replace the fuse. 

is turned on. Wrong polarity connection for DC . Check for a negative ground power 
operation. connection. 


See Section 6.6. (page 39) 
Check the 9 volt supply. 


WON o 
WN — 


Frequency difference between transmit 
and receive. 


. 9V DC supply not adjusted. 

2. Short circuit in 9 volt power supply or 
line. 

3. Improper battery voltage in mobile or 

portable operation. 


VFO (or | VFO (or FIX) indicator doesnot light | indicator does not | VFO (or FIX) indicator doesnot light | | 1. Rear panel VFO plug not inserted. | 1. Rear panel VFO plug not inserted. VFO plug not inserted. Insert the jumpered /1. Insert the jumperedplug, 


The relays operate with the stand-by . Improper microphone connection. . Require the microphone connector. 
switch in the REC position. 

Signal reports of off frequency operation Calibrator requires alignment. See Section 6.11. (page 40) 
even though the dial scale is calibrated. 


7.3 RECEIVER SECTION 


SYMPTOMS) 2 28 | ee ns Se REMEDY 


Accessory CW filter is installed but . Wire on IF board not moved to CW. See Section 6.2. (page 34) 
selectivity and intelligibility are poor. Bad CW filter. s Replace the CW filter. 


An antenna is connected but no signals 1. Inoperative VFO or FC oscillator. 1. Insert the shunt plug into back panel. 
are heard. 2. Microphone PTT switch (or stand-by 2. Release the PTT switch. 
switch) is in the transmit position. 


An antenna is connected and the calibrator 1. Bad T/R relay. 1. Replace the relay. 
signal is received, but no signals are heard. 


One or more bands are operating but 1. The heterodyne oscillator is not 1. See Section 6.3. (page 38) 
some are not. operating on the defective band. 
2. The antenna coil of the defective band 2. See Section 6.3. (page 38) 
requires alignment. 


pO — 


FMing on sideband operation. 3. Check battery or alternator voltage. 


S-meter deflects without a received 1. Balanced detector is out of adjustment. 1. See Section 6.8. (page 39) 
signal. 2. IF board is out of adjustment. 2. See Section 6.5. (page 39) 
3. Low AC line voltage. 3. Use a step-up transformer to raise 
the line voltage. 


S-meter reads too high or too low. 1. IF board is out of adjustment. 1. See Section 6.5. (page 39) 
2. RF gain control closed causing low 2. Open RF GAIN control. 
sensitivity. 


Lack of sensitivity on one or more bands. 1. Receiver section requires realignment. 1. See Section 6.3. (page 38) 


The RIT control is at zero with the RIT 1. The RIT control is out of adjustment. 1. See Section 6.6. (page 39) 
Circuit on, but the receive and transmit 
frequencies are different. 


RIT control inoperative. RIT 12 AlTéeirouit offs alae ae 12 AlTéeirouit offs alae ae . Push RIT button. 


SSB signal unintelligible. MODE switch is set to wrong Turn MODE switch to correct 
sideband. sideband. 
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7.4 TRANSMITTER SECTION 


SYMPTOMS 


ALC meter deflects with no output 1. No high voltage (+ 800V) on the 1. Check the HV power supply. 
(no plate current). final tubes. 

2. Bad final tubes. 2. Replace the tubes. 

3. SG switch is turned off. 3. Slide the switch up. 


ALC meter does not deflect and there 1. Too little MIC gain. 1. Increase the MIC GAIN control. 
‘is Output. 


The TS-520S will not operate on SSB. 1. Open microphone plug or bad 1. Check the microphone. 
microphone. 
2. Too little microphone gain. 2. Increase the MIC control. 
3. Defective microphone amplifier on the 3. Repair the circuit. 
GENERATOR board. 


There is output, but the RF meter shows 1. RF VOLT control not adjusted 1. Adjust control for 2/3 scale reading 
no output. correctly at full output. 

RF meter deflects too far. 1. RF VOLT control not adjusted 1. Adjust control for 2/3 scale reading 

correctly. at full output. 
VOX does not operate. 1. VOX GAIN control is closed. 1. See Section 4.12. (page 22) 
2. VOX switch is OFF. 2. Turn the switch on. 

VOX trips with AF sound from the 1. ANTI VOX control requires 1. See Section 4.12. (page 22) 

speaker. adjustment. 

VOX circuit releases between words . VOX time hold control requires 1. See Section 4.12. (page 22) 

or holds too long. adjustment. 


Excessive plate current. 1. Detuned final section. 1. See Section 6.9. (page 40) 
2. Low negative power supply voltage. 2. Check the power supply output. 
3. Idling current requires adjustment. 3. See Section 4.11. (page 20) 


Plate current is too high or too low for 1. Carrier requires adjustment. 1. Adjust CAR control 
CW. 


Low drive on one or more bands but not 1. Transmitter section requires 1. See Section 6.7. (page 39) 
on all bands. | alignment. 

Broad DRIVE tuning on one or more 

bands. 


No drive or intermittent drive on one 1. Heterodyne oscillator requires 1. See Section 6.3. (page 38) 
or more bands. adjustment. 


Low drive and broad DRIVE tuning on 1. Bad driver tube. 1. Replace the tube. 
all bands. 


Signa! reports of carrier. 1. Carrier requires balancing. 1. See Section 6.8. (page 39) 
Signal reports of distortion. 1. Too much microphone gain. 1. Reduce MIC control. 


Plate current is too low. 1. Bad final tubes. 1. Replace the tubes. 
Tuning becomes very broad. 
Idling current increases. 


Every time either of the final tubes . See Section 6.9. (page 40) 
is replaced, the TS-520S requires 
neutralization. 
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7.4 TRANSMITTER SECTION 


SYMPTOMS CAUSE REMEDY 


ALC meter deflects with no output 1. No high voltage (+ 800V) on the 1. Check the HV power supply. 
(no plate current). final tubes. 
2. Bad final tubes. 


2. Replace the tubes. 


3. SG switch is turned off. 3. Slide the switch up. 
ALC meter does not deflect and there 1. Too little MIC gain. 1. Increase the MIC GAIN control. 
is output. 
The TS-520S will not operate on SSB. 1. Open microphone plug or bad 1. Check the microphone. 
microphone. 


2. Increase the MIC control. 
3. Repair the circuit. 


2. Too little microphone gain. 
3. Defective microphone amplifier on the 
GENERATOR board. 


There is output, but the RF meter shows 1. RF VOLT control not adjusted 1. Adjust control for 2/3 scale reading 
no output. correctly at full output. 


RF meter deflects too far. 1. RF VOLT control not adjusted 1. Adjust control for 2/3 scale reading 
correctly. at full output. 
VOX does not operate. 1. VOX GAIN control is closed. 1. See Section 4.12. (page 22) 
2. VOX switch is OFF. 2. Turn the switch on. 


VOX trips with AF sound from the 1. ANTI VOX control requires 1. See Section 4.12. (page 22) 
speaker. adjustment. 
VOX circuit releases between words 1. VOX time hold control requires 1. See Section 4.12. (page 22) 
or holds too long. adjustment. 
Excessive plate current. 1. Detuned final section. 1. See Section 6.9. (page 40) 

2. Low negative power supply voltage. 2. Check the power supply output. 


3. Idling current requires adjustment. 3. See Section 4.11. (page 20) 
Plate current is too high or too low for. 1. Carrier requires adjustment. 1. Adjust CAR control. 
CW. 
Low drive on one or more bands but not 1. Transmitter section requires 1. See Section 6.7. (page 39) 
on all bands. alignment. 


Broad DRIVE tuning on one or more 
bands. 


No drive or intermittent drive on one 1. Heterodyne oscillator requires 1. See Section 6.3. (page 38) 
or more bands. adjustment. 

Low drive and broad DRIVE tuning on 1. Bad driver tube. 1. Replace the tube. 

all bands. 


Signal reports of carrier. 1. Carrier requires balancing. 1. See Section 6.8. (page 39) 
Signal reports of distortion. 1. Too much microphone gain. 1. Reduce MIC control. 


Plate current is too low. . Bad final tubes. 1. Replace the tubes. 
Tuning becomes very broad. 
Idling current increases. 


Every time either of the final tubes . See Section 6.9. (page 40) 
is replaced, the TS-520S requires 


neutralization. 
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7.1 GENERAL INFORMATION general by improper operation or connection of the 
transceiver, not by defective components. There is a sepa- 
The problems described in this table are failures caused in rate service manual for repair of the TS-520S. 


7.2 TRANSMITTER AND RECEIVER CIRCUITS 


CAUSE REMEDY 


1. Bad power cable or connections. Check cables and connections. 
2. Blown power supply fuse. Replace the fuse. 


SYMPTOMS 


Pilot lights do not light and there is no 
receiver noise when the POWER switch 


pO — 


is turned on. 3. Wrong polarity connection for DC 3. Check for a negative ground power 
operation. connection. 
| Saas 
Frequency difference between transmit 1. 9V DC supply not adjusted. . See Section 6.6. (page 39) 


and receive. 


2. Short circuit in 9 volt power supply or 
line. 

3. Improper battery voltage in mobile or 
portable operation. 


VFO | VFO (or FIX) indicator does not light. | FIX) indicator does not | VFO (or FIX) indicator does not light. | Rear panel VFO plug not inserted. Insert the jumpered plug. 


The relays operate with the stand-by . Improper microphone connection. . Require the microphone connector. 
switch in the REC position. 

Signal reports of off frequency operation Calibrator requires alignment. See Section 6.11. (page 40) 

even though the dial scale is calibrated. 


7.3 RECEIVER SECTION 


Accessory CW filter is installed but Wire on IF board not moved to CW. See Section 6.2. (page 34) 
selectivity and intelligibility are poor. H Bad CW filter. Replace the CW filter. 


An antenna is connected but no signals . Inoperative VFO or FC oscillator. 1. Insert the shunt plug into back panel. 
are heard. i Microphone PTT switch (or stand-by 2. Release the PTT switch. 
switch) is in the transmit position. 


An antenna is connected and the calibrator Bad T/R relay. . Replace the relay. 
signal is received, but no signals are heard. 


One or more bands are operating but . The heterodyne oscillator is not 1. See Section 6.3. (page 38) 
some are not. operating on the defective band. 
2. The antenna coil of the defective band 2. See Section 6.3. (page 38) 

requires alignment. 


2. Check the 9 volt supply. 


FMing on sideband operation. 3. Check battery or alternator voltage. 


S-meter deflects without a received 1. Balanced detector is out of adjustment. 1. See Section 6.8. (page 39) 
signal. 2. IF board is out of adjustment. 2. See Section 6.5. (page 39) 
3. Low AC line voltage. 3. Use a step-up transformer to raise 
the line voltage. 


S-meter reads too high or too low. 1. IF board is out of adjustment. 1. See Section 6.5. (page 39) 
2. RF gain control closed causing low 2. Open RF GAIN control. 
sensitivity. 


Lack of sensitivity on one or more bands. 1. Receiver section requires realignment. 1. See Section 6.3. (page 38) 


The RIT control is at zero with the RIT 1. The RIT control is out of adjustment. 1. See Section 6.6. (page 39) 
circuit on, but the receive and transmit 
frequencies are different. 


RIT control inoperative. 1. RIT circuit off. 1. Push RIT button. 


= 


SSB signal unintelligible. 1. MODE switch is set to wrong 1. Turn MODE switch to correct 
sideband. sideband. 
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6.9 TRANSMITTER NEUTRALIZATION 


The TS-520S requires neutralization every time either of the 
final tubes is changed. 


Tune up the TS-520S into a 50 ohm dummy load at 28.5 
MHz for CW operation as descrived in Section 4. Set the 
SG switch to off (down) and place a sensitive RF voltmeter 
across the dummy load. Flip the stand-by switch to SEND 
and adjust TC1 (reached through the adjustment hole in the 
top of the final section) for a minimum reading on the 
voltmeter. After the final section is neutralized, flip the 
stand-by switch to REC and slide the SG switch on. 


A good receiver tuned to 28.5 MHz, works very well for 
neutralizing if an RF voltmeter is not available. Instead of 
tuning for a minimum voltage, tune for a minimum S-meter 
reading. 


CAUTION: 

Neutralization of the final section should be carried out with 
the chassis shield in place. Dangerous high voltages are 
present in the final section when the transceiver is turned 
on. Use an insulated tool to make this adjustment. 


6.10 VFO CALIBRATION 


The VFO should be calibrated with the dial scale. However 
if for some reason the VFO is too far off calibration for proper 
adjustment, there is an internal VFO adjustment. 


Remove the TS-520S’s case and locate TC1 on the VFO 
section. Turn the FUNCTION switch to CAL-25 kHz and 
tune the main tuning knob so that the dial pointer points to 
an even 25 kHz frequency. Adjust TC1 to zero beat the ca- 
librator frequency. 


6.11 CRYSTAL CALIBRATOR ALIGNMENT 


The crystal calibrator is factory aligned and should need no 
further adjustment. If it should drift out of calibration, find 
TC1 on the MARKER board. Tune the receiver to WWV at 
15 MHz and turn on the calibrator by switching the 
FUNCTION switch to CAL-25 kHz. Adjust TC1 until the ca- 
librator signal is zero beat with WWYV. 


6.12 REPLACING THE FUSE 


When the fuse blows, there is some cause. Be sure to find 
the cause before attempting operation. Use a 6 amp fuse 
for 120V AC operation, and a 4 amp fuse for 220V AC 
operation. Under no circumstances use a higher amperage 
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fuse than those specified. Extensive damage can be 
caused. Also, the warranty can be voided if an improper 
fuse is used. 


6.13 CLEANING 


The knobs, front panel and cabinet of the TS-520S are likely 
to become soiled after extended use. The knobs should be 
removed from the transceiver and cleaned with a neutral 
soap and warm water. Use a neutral soap (not harsh 
chemicals) and a damp cloth to clean the cabinet and front 
panel. 


Use an air blower or a soft bush to keep the interior clean 
and dust free. 


6.14 REPLACEMENT PARTS 


@ TUBES AND TRANSISTORS 


Operation of the TS-520S without proper tuning, or 
operation of the transceiver with a high voltage in excess of 
1000 volts, will significantly reduce the life of the final 
amplifier tubes. A bad tube or tubes should be replaced 
with S2001A (6146B) tubes. Matched tubes are not requi- 
red, however neutralization is required with new tubes. The 
driver is a 12BY7A. 


The transistors in the TS-520S can easily be damaged by 
being shorted or shocked by metallic tools. Be very careful 
during service operations, and when possible, use insulated 
tools. 


@ SERVICE PARTS 


Be sure to use replacement parts of equal or better ratings 
when servicing the transceiver. 


When ordering replacement or spare parts for your 
equipment, be sure to specify the following information: 


Model number and serial number of the equipment 
— Schematic number of the part — and the board 
number on which the part ts located. 


Should it ever be necessary to return the equipment for 
repair be sure to pack it very carefully and include a full 
description of the problems involved. 


B WWV ALIGNMENT 


Turn the BAND switch to WWV and tune the sub-dial to 
zero to receive the calibrator signal. Tune T4 and T5 on the 
RF board for a maximum S-meter reading. T3 is the WWV 
oscillator coil. Tune it for a maximum S-meter reading and 
then turn 1/4 turn counter-clockwise. The oscillator 
frequency is 23.895 MHz. 


CAUTION: 
Do not attempt to tune coils T1 and T2. 


6.4 NOISE BLANKER BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the DRIVE 
control for a maximum S-meter reading. Align coils T1 
through T5 (on X54-1080-10) for a maximum S-meter 
reading. 


Attach a 10V DC meter between the collector of Q6 


(2SC733) and the chassis and tune coils T6 and T7 for a mi- 
nimum voltage reading on the volt meter. 


6.5 IF BOARD ALIGNMENT 


Tune in a calibrator signal on any band and adjust the DRIVE 


control for a maximum S-meter reading. Adjust T2, T5, T6, 


and T9 (on X48-1060-01) for a maximum S-meter reading. 


CAUTION: 
Do not adjust T1, T3, T4, T8, T10, T11, T12 or T13. 


@ S-METER ZERO 


If the S-meter requires recalibration, set the BAND switch to 
14 MHz, turn the noise blanker off, and turn the RF GAIN 
control fully clockwise. With no antenna connected, set the 
zero adjust potentiometer, VR1 on the IF board, for a reading 
of zero on the S-meter. 


B S-METER SENSITIVITY ADJUST 


Apply a 14.175 MHz signal from an RF generator, accu- 
rately calibrated to produce a 50xuV signal, at the antenna 
connector. Peak the S-meter for a maximum reading by tu- 
ning in the signal with the main tuning knob and by 
adjusting the DRIVE control. Then adjust the sensitivity 
potentiometer, VR2, for an S-meter reading of S9. 


6.6 FIXED CHANNEL-AVR BOARD 
ALIGNMENT 


@ AVR CIRCUIT 


Connect a 15V DC voltmeter between the 9 terminal (on 
X43-1100-00) and the chassis. Adjust VR1 for a 9 volt 
reading. 


@ RIT ZERO 


When the RIT circuit is turned on, and the RIT control is set 
to zero, the receive frequency should be exactly the same as 
the transmit frequency. If the frequency is not the same, use 
the RIT zero control, VR2 to adjust it. 


To zero the RIT, turn on the calibrator and tune the VFO for 
about a 1000 Hz calibrator tone. Turn the RIT control to 
zero. Turn on the RIT switch and adjust VR2 for the same 
1000 Hz tone. Push the RIT switch on and off to be sure the 
tones are identical. 


@ AGC BIAS 


Connect a 5V DC voltmeter between terminal RF1 and the 
chassis. Adjust VR3 for a meter reading of 3.3 volts. 
This adjustment may affect the S-meter readings so the 
meter will have to be recalibrated. 


6.7 DRIVE COIL ALIGNMENT 


Slide the back panel SG switch off (down), center the DRIVE 
control, and turn the METER switch to ALC. Be certain to 
connect a 50 ohm dummy load to the antenna connector. 
Turn the MODE switch to TUN or CW and flip the stand-by 
switch to SEND. Align the DRIVE coils (on X44- 1190-00 in 
the RF section) at the frequencies and in the sequence 
shown in Section 6.3. Tune the coils for a maximum ALC 
reading. Slide the SG switch on. 


6.8 CARRIER BALANCE ADJUSTMENT 


Tune the TS-520S into a 50 ohm dummy load for operation 
at 14.175 MHz. Turn the MODE switch to LSB, set the 
METER switch to RF, and turn the RF VOLT control to its 
maximum level. If the ring modulator is out of balance, the 
meter will show output when the stand-by switch is set to 
SEND. 


To balance the carrier, alternately adjust TC1 and VR2 on 
the GENERATOR board for a minimum RF meter reading. 
Switch back and forth between LSB and USB to minimize 
both readings. 


39 


@ FIXED CHANNEL CRYSTAL INSTALLATION CAUTION: 
The Antenna cores are fragile. Be careful not to break them 


during alignment. 


Section 4.15 describes fixed frequency operation with the 
TS-520S. To install the accessory crystals, remove the 
transceivers top cover and locate the FIXED CHANNEL-AVR 


board directly behind the VFO. OSC COIL UNIT 


MIX COIL UNIT 
Insert the crystal in the desired channel position (the 


positions are labeled on top of the VFO case) and use the 
appropriate trimmer (TC1 through TC4) to net the crystal. 
The CAL-FIX feature of the TS-520S can be used to net the 
crystals as described in Section 4.4. 


ANT COIL UNIT 


DRIVE COIL UNIT 


6.3 RECEIVER RF SECTION ALIGNMENT 


1.8 MHz 
3.5 MHz 
: 7 MHz 
The stand-by switch of the transceiver should be in the REC 14 MHz 
position during all of the receiver adjustments. Connect the 21 MHz 
transceiver to a 50 ohm dummy load. 
Turn the FUNCTION switch to CAL-25 kHz and use the 
output of the calibrator circuit to adjust the coils. Set the 28 MHz 


DRIVE control to the 12 o'clock position (the white line 
pointing towards the top of the transceiver). The coils can 
be aligned from the bottom of the transceiver without 
removing the boards. 


Set the BAND switch to the correct band and tune the VFO 
to the frequency shown in the table below to receive the ca- 
librator signal. Use the test rod included in the accessory 
bag to tune the antenna and mixer coils for a maximum 
S-meter reading. Figure 37 shows the location of the coils. 
Adjust the coils for each band as described below. When 
you finish, turn the calibrator off. Adjust only the antenna 
and mixer coils for a maximum S-meter reading. 
Adjustment of the heterodyne oscillator coils is described in 
the next paragraph and adjustment of the drive coils is 
described in Section 6.7. 


7.0 MHz 7.150 MHz 


3.5 MHz 


3.750 MHz 


ANTENNA*, MIXER*, and DRIVE Coil Alignment 
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Fig. 37 RF Section Coil Diagram 


m@ HETERODYNE CRYSTAL OSCILLATOR 


Adjust the heterodyne crystal oscillator’s coils by switching 
the BAND switch to each band and tuning the appropriate 
coil (see Figure 37) as described below. 


Turn the core of the coil clockwise until the crystal stops 
oscillating. You should be able to hear the point where this 
happens. From the point where the crystal stops oscillating, 
turn the core about one revolution back so that the crystal is 
again oscillating. If the core is left too near the threshold the 
oscillation may be unstable. Repeat the procedure for each 
band. For the 28 MHz band only the 28.5 MHz sub-band 
needs to be tuned. Tune the 1.8 MHz coil first and then tune 
the remaining coils (3.5, 7.0, 14.0, 21.0, and 28.5) in order. 


Band Oscillator Frequency 


WWV ie 23.895 MHz 


1.8 MHz 10.695 MHz 


3.5 MHz 12.395 MHz 


15.895 MHz 


14.0 MHz 
21.0 MHz 
28.0 MHz 


22.895 MHz 


29.895 MHz 


36.895 MHz 


28.5 MHz 37.395 MHz 


29.1 MHz 37.995 MHz 


® CONNECTION OF VFO-520S 


The VFO-520S is developed for further enhancing the 
capabilities of your TS-520S. Figure 35 shows a connection 
of the VFO-520S to the TS-520S. Keep the 9-pin MT plug 
put in the EXT VFO connector on the TS-520S until the 
VFO-520S is connected to it. The VFO interconnecting 
cable is supplied as an accessory with the VFO-520S. 


Only by controlling the FUNCTION switch on the VFO-520S 
you can enjoy highly advanced and comprehensive 
operations as if you use two transmitters and receivers 
each. 7 


VFO-520S 


aaa 


GND VFO OUT 


»7T0 calibrate your TS-520S VFO output frequency with the 
VFO-520S output frequency, proceed as follows: 
1. The FUNCTION switch on the TS-520S may be at any 
position. 
2. Set the TS-520S in the receive mode of operation. 
3. Set the FUNCTION switch to the CAL-RMT position. 
4. Tune the TS-520S VFO output frequency and the 
VFO-520S output frequency until a zero beat is heard 
when two frequencies coincide with each other. 
For more detailed information of the VFO-520S, read the 
“OPERATING MANUAL FOR VFO-520S”. 


TS-520S 


Fig. 35 Connecting of Accessory Remote VFO 


@ CONNECTION OF DG-5 DIGITAL DISPLAY 


Your TS-520S can connect the DG-5 by plugging the signal 
cable and power cable only as illustrated in Figure 36. 
Notice that the connectors on the two units are different in 
the arrangement. Be careful of inserting each pin 
plug-equipped coaxial cable of the same color into the 
connector jacks of the same reference. Now, turn on the 
POWER switch on the TS-520S, which will allow the DG-5 
to run. The DG-5 is capable of reading the TS-520S 
operating frequencies as precise as an order of 100 Hz. For 
more detailed information, read the “OPERATING MANUAL 
FOR DG-5 DIGITAL DISPLAY”. 


Fig. 36 Connecting of Accessory Digital Display 
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@ EXTENSION FEET 


The TS-520S is provided with two extra feet which can be 
used to raise the front panel of the transceiver. In some 
Operating positions the tilt makes it easier to read the dial 


and meter. Figure 33 shows how to install the feet. 


é a 


Fig. 33 Attaching the Extension Feet 
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@ TRANSVERTER (TV-502) 


To connect the transverter to TS-520S, proceed as follows: 


ile 


a 


2m Antenna 


Check that the power to the transverter and TS-520S is 
OFF. 

Connect the cable supplied with the transverter to the X 
VERTER connector of TS-520S and the CONTROL 
connector of the transverter (2 m CONTROL connector 
for TV-502). 


. Connect the supplied pin-cords to the X VERTER OUT 


jack of TS-520S and the TX IN jack of the transverter (2 
m TX IN jack for TV-502). 

Connect the supplied earth cable between the GND 
terminals of TS-520S and the Transverter. This 
connection is necessary because it prevents electrical 
shocks and provides stabilized operation. 


. Turn on the transverter switch on the rear panel of 


TS-520S. The SG switch may be left in the ON 
position. Changeover between HF and VHF is 
automatically accomplished by the POWER switch of 
the transverter. Be sure to turn off the transverter 
switch when the transverter is not connected. TS-520S 
requires no modification for transverter operation. 


. Connect the antenna to the ANT terminal on the rear of 


the transverter (144 MHz for TV-502). 


. Check to see that the POWER switch and the standby 


switch of TS-520S are set to OFF and REC 
respectively. Also, check that the POWER switch of the 
transverter is set to OFF. Then connect the power cords 
to AC outlet (or DC power source for DC operation). 


TS-520S 
i 
qh e_o © 
© 
Oo 
Ea ne eae | 
X VERTER 


a) 


Fig. 34 Connecting of Accessory Transverter 
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Install the 

filter here. 

Move the brown leed from 
the SSB terminal to the 
CW terminal. 


YG-3395C 


Fig. 30 Installing the Accessory CW Filter 


Reconnect the VR mounting hardware and replace the 
covers. If the speaker lead was disconnected, be sure to 
reattach that also. 


@ INSTALLING THE DC-DC CONVERTER (DS-1A) 


1. Remove the patch plate located on the rear panel of 
TS-520S. 

2. Secure the DC-DC unit to the rear panel using the four 
tapping screws supplied with the unit. 

3. Select the correct color coded lead from the DC-DC unit 
making sure that the color code corresponds to that of 
the lead connected to the DC-DC terminal board 
adjacent to the power transformer. 

Solder the lead onto the terminal board. 


@ REMOTE CONNECTIONS 


Figure 32 shows the REMOTE connector. This 8-pin plug 
can be used for attaching linear amplifiers, or other external 
accessories to the transceiver. 


Rear panel of TS-520S 


Patch plate 


Final box 


DC-DC 
terminal board 


Power transformer 


Fig. 31 Installing the Accessory DC-DC Converter 


« ALC input 
Stand by 
input 


REMOTE 


ALC input 


To an external speaker The view seen from 


(8) the rear panel 


Fig. 32 REMOTE Connector 


35 


ea 


OV 08> E2000 06 ERD~ 26000-48888 ~cOREE= 00 IND 20000 C ENT D-CHNRED= CORED -COOETD= CORNED —CON TDD COREND= CON NND—a8 10D -CRNSRD-CONNDDA« 


WU | 


CAUTION: 


ABOU =< PN NTP -CORHTD= CREID- 00 00- C0000 -c08REO «DE RRD- cRETOD-cOROEDe: 


00-408 000-c8RRd- aOR NRO -cBEttOMd 


SECTION 6. MAINTENANCE AND ALIGNMENT | 
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DANGEROUS HIGH VOLTAGES ARE PRESENT WITHIN THE CASE OF THE TS-520S WHEN THE 


TRANSCEIVER IS TURNED ON. 


EXERCISE EXTREME CAUTION TO AVOID ELECTRIC SHOCK. 


6.1 GENERAL INFORMATION 


The TS-520S has been factory sligned and tested to 
specifications before delivery to the customer. Under 
normal circumstances the transceiver will be properly 
adjusted to operate in accordance with these operating 
instructions. In fact, the equipment owner can void the 
transceiver’s warranty by attempting service or alignment 
without permission from the factory. 


When operated properly, the transceiver can give years of 
service without requiring realignment. The information in 
this section fives some general service procedures which 
can be accomplished without sophisticated test equipment. 


@ REMOVING THE CABINET (See Figure 28) 


Figure 28 shows how to remove the TS-520S's cabinet. 
Remove the eight top cover screws and the nine bottom 
cover screws and lift away the panels. The speaker leads 
will still be attached to the chassis so be careful when 
removing the top cover. The leads can be unplugged, if 
necessary. 


@ SERVICE POSITION (See Figure 29) 
The TS-520S should be placed on its side, with the final 


Fig. 28 Removing the TS-520S’s Case 
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section up, for any alignment or service. This position 
permits adequate ventilation for the final tubes as well as 
easy accessibility to the modules. Most of the described 
adjustments can be made without removing the boards from 
the transceiver. 


6.2 ACCESSORIES 


CAUTION: 
BE SURE THE TRANSCEIVER IS UNPLUGGED AND 
TURNED OFF BEFORE REMOVING THE CASE. 


@ INSTALLING THE CW FILTER (See Figure 30) 


Remove the top and bottom covers from the transceiver (be 
careful of the speaker leads). Locate the IF board (it holds 
the SSB crystal filter) and move the brown wire from the 
SSB terminal to the CW terminal, as shown in Figure 30. 


Remove the three screws securing the VR mounting 
hardware on the side panel and tilt the board down about 90 
degrees from its normal position. Screw the filter onto the 
board with the provided nut and solder the filter's pins to the 
board. Be careful to use a low power soldering iron for only 
a short time. Too much heat will damage the crystal filter! 


Fig. 29 Service Position for the TS-520S 


5.12 RECTIFIER BOARD (X43-1090-02) 5.14 INDICATOR BOARD (X54-1120-00) 


This board has all the rectifiers used with the TS-520S. The This board has light-emitting diodes “VFO”, ‘FIX’, and 


800V high voltage is obtained by a voltage doubler rectifier, “RIT” located above the Sub-dial scale. Each diode 
the 300V, 210V, and C-voltage by a half-wave rectifier, and indicates the turn-on states of the respective functional 
the 14V voltage by a bridge rectifier. boards. 

RECTIFIER UNIT INDICATOR UA, 

(X43-1090-02) [oss 1 

fraa70K R3470K | D 680 


Di~3:SEL-103W 


Fig. 26 Indicator Board 


Di~6: VO8J 
D7: VO6E 
De~11: VO3C 


Fig. 24 Rectifier Board 


5.13 HV BOARD (X43-1110-00) 5.15 FINAL POWER AMPLIFIER BOARD 
(X56-1200-00) 

The HV (High Voltage) Board has a voltage divider providing 

a voltage used to indicate the anode voltage of the final This board contains all final power amplifier circuits except 

power tubes, a voltage divider providing a screen grid the pi output tank, which is placed at the power output end. 


voltage of final power tubes in tuning the TS-520S. 
onv| C1 100P 


HV UNIT 
(X43 -1110-00) | 


fie: R4 


1 100K R2 680K 


TR 


| | 


Fig. 25 HV Board 


FINAL UNIT 
(X56-1200-00) 


Fig. 27 Final Power Amplifier Board 
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5.10 VOX BOARD (X54-0001-00) 


in the SSB mode of operation, the voice signal coming from 
the microphone amplifier (or the sidetone signal in CW) 
enters the MV terminal. The signal is amplified through Q3 
and is rectified by D6 to a DC voltage in proportion to the 
input level. When the DC voltage is applied to the base of 
Q4, this is turned on and lowers the base potential of Q6 
down. 


If Q4 is cut off with no input signal, the base and emitter of 
Q5 are at the same potential, thus turning Q5 off. Therefore, 
C10 is charged through D7 by the boltage preset with the 
delay control. If Q4 is turned on with the voice signal 
coming into the MV terminal, on the other hand, it also turns 
on Q5, through wich C10 discharges. 


NOTE: —-__--T 
The hold time of the VOX is when the voice signal exists at 
the MV terminal. 


Transistors Q6 and Q7 form a Schmitt trigger circuit. When 
Q4 is in the “off” state, Q6 is in the “on” state and Q7 in the 
“off state. When Q4 is in the “on” state, on the contrary, 
Q6 is in the “off’’ state and Q7 in the “on” state; in addition, 
Q8 also turns on, which activates the stand-by relay. 


The anti-VOX signal coming from the AF unit to the AV 
terminal is stepped up by T1 and is full-wave-rectified by D1 
to D4. The rectified voltage cuts Q1 off. This charges C5 
through R4 and at the same time, turns Q2 on. In turn, Q2 
grounds the base of Q4 to turn off, thereby stopping the 
VOX. 


VOX UNIT (X54-0001- 00) 


1 5ov] 3 Ts i 
GNO} 3 " g 
fant rae 


Qi~4,6,7:2SC373 
Qs,8:2SA562(Y) 
Di~4,6~8: 1N60 
Ds,9:1S1555 


Fig. 22 VOX Board 
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5.11 FIXED CHANNEL-AVR BOARD 
(X43-1100-00) 


This board consists of a fixed channel crystal-controlled 
oscillator, a 9V AVR (automatic voltage regulator), and a 
—6V DC-DC converter. The crystal-controlled oscillator, 
comprised of Q1, is of a Pierce C-B type. Q2 and Q3 forma 
Darlington buffer amplifier, which feeds the oscillation signal 
out. TC1 through TC4 are trimmers for precisely adjusting 
the oscillation frequency. 


The 9V AVR supplies with 9V DC the main oscillator circuits 
and control circuits in the TS-520S. The transistor Q4 
controls the current Q5 and Q6 magnify an error voltage. 
Q7 compensates the temperature characteristic of Q6. D3, 
a zener diode, gives a reference voltage. 


In the —6V DC-DC converter, Q8 and T1 form a back 
coupling oscillator which produces a signal around 400 Hz. 
The signal is rectified by D4 through D7 to a —6V DC, 
which is stabilized by the zener diode D8. 


FIX CH AVR UNIT (X43- 1100-00) 


a a r el Q3 | 


O O 
12 : 
es a 
owe Leet sls] SS le sls[ Se SF 
Tc3 rete ote OF, PTS! 
Os = ‘ 
og [ett Deere PLL PLE] hehe 
— ee 8 
cus [OB 
out} R22. 180 
= eas | 


34g 
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410% (B) 

R16 470 
AS | 


R18] R17 
“3.9K 1K 
CB 47 10V. 


Q1~3:2SC460(B),Q4:2SA606(L) 
Q5~7:2S5C372,Q8.2SC735(Y) 
D1,2:1N60, 03,8: WZ- 061,04~7-1S1555 


Fig. 23 Fixed Channel and AVR Board 


5.7 AF BOARD (X49-0008-01) 


The AF Board contains a complementary, OTL AF amplifier, 
a CW semi-break-in circuit, a CW sidetone oscillator for 
monitoring, and a detector for calibration. Q5 comprises a 
preamplifier for amplifying audio signal delivered from the 
ring detector. C15 and C18 in the preamplifier circuit cut 
out high frequencies. The amplified signal passes through 
the AF GAIN control, and is amplified through Q1 and Q2, 
and is further power-amplified through Q3 and Q4. 


NOTE: 
In tranmission, Q5 is cut off by the positive voltage 
appearing at the RL terminal. 


The sidetone oscillator, which is of a phase-shift type. 
oscillates a signal around 750 Hz. The oscillator works only 
when the MODE switch is set to the CW position and a key 
is plugged into the KEY jack and is closed. 


NOTE: 
1. If the DS-1A DC-DC Module is installed in the TS-520S 
for operation by DC power and when the H.SW switch 
is at the OFF position, the sidetone oscillator does not 
work. This is caused by the fact that turning the H.SW 
switch off makes the DC-DC converter oscillation stop, 
which does not supply the bias voltage to Q6 and the 
control voltage to the switching diode D3. 
2. VR2 is used-to preset the sidetone oscillator output 
level. 


0%. ~©AF UNIT (X49- 0008-01) 
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Fig. 19 AF Board 


5.8 VFO BOARD (X40-1070-01) 


The VFO Board produces a signal of variable frequency in 
the range from 5.5 MHz (at division 0” on the Sub-dial) to 
4.9 MHz (at division 600”). The oscillator is of a modefied 
Clapp type using a FET. The buffer also uses another FET, 
which assures very stable oscillation. The buffer follows a 
harmonic filter and a Darlington output amplifier, Q3 and 
Q4, which also assures stable operation against load 
change. 


CAUTION: 
Do not change VFO Board mechanisms and circuits. 


If repairs are effected by anyone other than an authorized 
personnel, the performance warranty will become void. 


VFO UNIT (X40- 1070-01) 


01:SD111, Dz,3:1N60 


Fig. 20 VFO Board 


5.9 MARKER BOARD (X52-0005-01) 


The crystal-controlled oscillator, Q1, produces 100 kHz 
signal. The ceramic trimmer, TCI, connected to the collector 
of Q1 is used to precisely adjust the oscillation frequency. 
The oscillation signal of Q1 is waveform-shaped by the 
diode D1 and precisely synchronizes to 25 kHz the free- 
running multivibrator, comprised of Q2 and Q3, which is 
oscillating around 25 kHz. The 25 kHz signal is phase- 
inverted by Q4 and can be fed out for use with an external 
equipment. : 


MARKER UNIT (X52-0005-01) 


Q1,4.2SC373 or 2SC458(B), Q2,3:2SC 373, D1 :1N6O 


Fig. 21 Marker Board 
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IF UNIT (X48- 1060 - 01) 


en 
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R19. 47K [470K 


C61 15P 


Q1,3,4.3SK35(GR), Q2:3SK35(Y) 
Q5,6:2SC733(Y),Q7:2SK19(GR) 

Qe '2SA495(Y), Q9: 3SK41(L) 
Di,2.1S1007, D3,4.1S1587, Ds,6. 1N60 
D7,9,12: 181555, D114: WZ-090 


Fig. 17 IF 


5.6 NB (NOISE BLANKER) BOARD 
(X54-1080-10) 


The NB Board may roughly be classified into two circuit 
systems: a sound signal system and a noise signal system. 
In the signal system, the signal from the VFO mixer on the IF 
Board passes through the bandpass filter comprised of three 
IFTs and is amplified through Q1. The signal, in turn, passes 
through the balanced blanking gate and is led to the NBO 
terminal. 

On the other hand, the noise signal is amplified through Q2, 
Q3, Q7, and Q4. The amplified signal passes through the 
noise rectifier circuit, comprised of D5 and D6, and is 
applied to the base of Q6. The AGC time constant circuit of 
Q6 is preset so that it may not respond to pulsed noises, but 
functions for short period,’continuous signals like SSB. 
Therefore, Q3, Q7, and Q4 work at near the maximum gain 
when pulsed noise comes in and they are suppressed in the 
gain by the AGC voltage when continuous signal enters. 


If the NB switch is turned on, the emitter of Q5 is grounded. 
When pulsed noise comes in, Q5 is turned on, which 
grounds its collector. The blanking gating diode connected 
to the collector of Q5, then, is inverse-biased for a certain 
period of time determined by the time constant circuit 
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Board 


comprised of R3 and C7. This opens the signal line, thereby 
eliminating the noise. The audio signal from which the 
pulsed noise has been removed can be produced as if a clear 
signal is received. 


7 eae 
Q1:3SK22 (GR), Q2:2SK19(GR), Q3,4,7.25C460(B) ON 
Qs,¢6:2SC733(Y), D1~4:1S1587, D8,6:1N60,D7:MV-13 St 


wR OFF 


i 


Fig. 18 NB Board 


@ WWV RECEIVE CIRUIT 


The TS-520S has a converter circuit for specific use of 
receiving the WWV wave. The 15 MHz standard wave 
coming into the antenna passes through the diode switch 
interlocked with the BAND switch and is applied to T5 
where it is stepped up. The signal, then, is RF amplified 
through Q5 and is frequency-converted to the receive first IF 
signal by Q4. The IF signal is fed to the IF Board through the 
same bandpass filter as in the usual RF signal reception. 


@ ALC CIRCUIT 


The ALC (Automatic Level Control) Circuit, which uses a 
transistor, Q10 of rather high breakdown voltage, produces 
the ALC voltage when a current around 30uF flows to the 
grid of the final power tube. The ALC time constant is set 
“slow” in the SSB mode and “fast” in the CW and 
PROCESSOR-ON modes. 


®@ CONTROL CIRCUITS 


The RF Board has a transmit and receive bias control circuit. 
The transistor Q11 cuts off the transmit second mixer, Q1, 
when the TS-520S is DC-powered. 


@ LOCAL OSCILLATOR CIRCUIT 


The Local Oscillator Circuit is a crystal-controlled oscillator 
which selects a crystal for each amateur frequency band. It 
serves as the second local oscillator in the transmit mode 
and as the first local oscillator in the receive mode. The 
crystals and oscillation coils are contained in the OSC Coil 
Board (X44-1160-00). Q6 is the oscillator diode and Q7 is 
the buffer amplifier. For receiving the WWV is used Q8 
which forms a nonadjusting oscillator circuit and feeds its 
Output to Q4. Each local oscillator output is fed out through 
the buffer amplifier, Q9, to the DG-5 Digital Display (optio- 
nal). 


5.5 IF BOARD (X48-1060-01) 


The IF Board is important both for the transmit and receive 
Operations. In the transmit mode of operation, the SSB 
crystal filter, XFl, suppresses the undesirable sideband and 
carrier of the DSB signal fed from the Generator Board to 
make a complete SSB signal. This SSB signal is amplified 
through G1 of the IF amplifier, Q1, which is also used for the 
reception and enters the transmit mixer, Q2. The local 
oscillator signal delivered from the VFO Board, on the other 
hand, passes through the lowpass filter around 7 MHz 
cut-off frequency, T10, T11, and T12, to G2 of Q2. The two 
signals, the SSB signal and loca! oscillator signal, are mixed 
by Q2, that is, the SSB signal is converted to the second IF 
signal. The second IF signal is delivered through the 
bandpass filter to the RF Board. 


NOTE: 
In transmission, the receive IF amplifier, Q3 and Q4, and the 
receive VFO mixer, Q9, are cut off by the negative voltage 
appearing at the RB terminal. 


On the other hand, in the receive mode of operation, the first 
IF signal delivered from the RF Board passes through the 
bandpass filter to the VFO mixer, Q9, which frequency- 
converts it to the second IF signal. This second IF signal 
enters through IFT the NB Board, the output of which comes 
through XF1 to the IF amplifier, Q1, which is also used for 
the transmission, as in the transmit state. In this stage and 
following two IF stages, Q3 and Q4, the IF signal is 
amplified and connected to the ring detector in the 
Generator Board. 


NOTE: —--T 
In reception, the transmit VFO mixer, Q2, is cut off by the 
negative voltage appearing at the TBL terminal. Q5 and Q6 
form an AGC amplifier circuit. Q6 switches the AGC action 
to “slow”, ‘fast’, or “OFF” and serves for RF gain control. 


The SSB crystal filter has a diode switching at each of the 
input and output ends. If the CW crystal filter (YG-3395C, 
optional) is installed, the diode switching circuit can select 
one of the crystal filters with the MODE switch interlocked 
to it. 

Q7 and Q8 form an ALC meter circuit during transmission 
and function as S-meter circuit. 
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5.4 RF BOARD (X44-1200-00) 


The RF Board provides the most functions as compared with 
the other boards of the TS-520S. It consists mainly of a 
transmit system, a receive system, an ALC circuit, control 
circuits, and a local oscillator circuit. 


@ TRANSMIT SYSTEM 


The second IF signal from the IF Board passes through the 
bandpass filter and is frequency-converted to a desired RF 
signal ina given amateur band by the transmit second mixer, 
Q1. The RF signal, in turn, is amplified by the exciter, V1, to 
a level enough to excite the final power tube. 


NOTE: 
To the anode of V1 is connected the Drive Coil Board 
(X44-1190-00). 


@ RECEIVE SYSTEM 


An amateur band signal coming into the ANT connector 
enters the ANT Coil Board (X44-1170-00) through the 8 
MHz IF trap coil. The signal, then, is stepped up by the 
frequency band coil and is applied to G2 of the receive first 
mixer, Q2, where it is converted to the receive first IF signal. 
The IF signal is fed through the bandpass filter to the IF 
Board. 


NOTE: 
The MIX Coil Board (X44-1180-00) connected to the drain 
of Q3 is also used with the Transmit System. 
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Fig. 16 RF Board 
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5.3 GENERATOR BOARD (X52-1090-00) 


The Generator Board, which is a heart of this SSB 
transceiver, produces a DSB (double side band) signal. The 
Operation is as follows. 


The AF signal coming from the microphone is amplified 
through Q3, Q6, and Q5. The amplified signal is applied to 
the ring modulator, comprised of four diodes, which 
produces a carrier-suppressed DSB signal. This DSB signal 
is amplified through the buffer amplifier, Q1 (FET), and is 
delivered to the succeed IF Board. The crystal filters 
contained in the IF Board, then, further suppresses the 
carrier and undesirable side band of the DSB signal to create 
a complete SSB signal. 

In the CW mode of operation, a DC voltage is applied ot the 
ring modulator to unbalancg it to obtain the required carrier. 


The Generator Board, also, has a microphone compressor 


GENERATOR UNIT - 
(X52-1090-00) $ 2 


R20 4.7K 


R33 470K R19 


De,7:1S2588 


circuit, which is activated by the PROCESSOR switch 
located on the front panel. The AF signal output of Q3 is 
further amplified through Q4, Q8, Q9, and Q10. The 
amplified signal is delivered to Q6 through the diode 
switching, which is activated by the PROCESSOR switch. 
Gain control is made in the manner that the output of Q10 is 
phase-inverted by Q11, is bridge-rectified by the four diodes, 
and is DC-amplified through the control amplifier, Q12, to 
produce a pinch-off voltage which controls the attenuator, 
Q7 (FET). The desired time constant is obtained at the 
output of Q12. The actual microphone compression is 
around 20 db for 10 mV microphone input. The microphone 
gain can be set irrespective of the PROCESSOR switch as 
the MIC GAIN control is placed at the input end of Q6. 


In addition, the Generator Board has a transistor switching 
circuit which prevents the carrier from entering the receive 
ring detector and transmit ring modulator during. 
transmission and reception, respectively. 


Q1:3SK35 (GR), Q2:2SC460(B) 
Q3,4:2SC1000(GR) 
Q5,6,9,10:2SC 733(Y) 
Q7,8:2SK30(0) 
Q11,12:2SC945(R) 


Fig. 15 Generator Board 
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SECTION 5. CIRCUIT DESCRIPTION 


{ss SECTION 5. CIRCUIT DESCRIPTION. __— 


0800-40080 ~e80ND-cOBEDD-eAENDD-cdEROD ~<8NED-C0GEOD—«AOHND-KOEIP~ UREN eHEED~COUNDD= CREE cDERED=<8UUDD-COOEOD-CHDOED-COUTED=CO8GDD=<ENUED «ENED HCORUED=CROEUD=COUDED+CENUDDHCOREDD=GREEED = OOOEDD-CODED-CRERND=GBENDD=-c0DED=c8RNOD=cDEEED=c00DOD-«0E0NPH0N00ED-cANNDE~o80NDD-cENED-ctaDaD-cnennoncnnnw” 


5.1 GENERAL DESCRIPTION 


Figure 13 shows the block diagram of the TS-520S. To 
better understand the transceiver’s circuit, refer to the block 
diagram as you read this circuit description. The transceiver 
is totally solid state, except for the two final tubes and the 
driver, utilizing 19 FETs, 52 transistors, and 101 diodes. 


Modular construction techniques place all circuitry, on 
printed circuit boards. These modules greatly simplify 
trouble shooting and repair procedures. 


Receiver circuitry is designed in a double superheterodyne 
configuration. The transistorized transmitter section 
employs a dual conversion configuration using a filter type 
SSB generator. 


Dual gate MOS FET’s are used throughout the transmit/- 
receive amplifier, except for the three power tubes and the 
AF amplifier. The used of these transistors allows excellent 
two-signal performance as well as excellent AGC (and ALC) 
characteristics. 


@ TRANSMITTER SECTION (Refer to Figure 13) 


The current generated by audio at the microphone is 
amplified by the microphone amplifier (located on the 
GENERATOR board). The output from the microphone 
amplifier is injected, along with a 3.395 MHz carrier, into the 
four diodes which form the balanced modulator. The DSB 
output produced by the balanced modulator is fed to the first 
IF amplifier and then through the crystal filter (on the IF 
board) resulting in an SSB signal. 


The 3.395 MHz SSB signal is mixed with the output of the 
VFO (5.5 to 4.9 MHz) by the first transmit mixer creating the 
second transmit IF signal (8.895 to 8.295 MHz). This signal 
is mixed with the output of the heterodyne crystal controlled 
oscillator, by the second transmit mixer, to produce the final 
transmitted SSB frequency. 

The SSB signal is amplified by the 12BY7A driver tube to 
drive the two S2001A (6146B) amplifier tubes in the final 
stage. They operate in class. AB1. The output signal is 
transmitted through a pi-network to the antenna. The 
impedance of the pi-network is 50 ohms. 


@ RECEIVER SECTION (Refer to Figure 13) 


The incoming signal from the antenna is fed through the 
antenna coil to the RF section, where it is one-stage 
amplified. The amplified signal is passed to the first receiver 
mixer for conversion to the first IF signal (8.895 to 8.295 
MHz). The first IF signal is mixed with the VFO output by 
the second receive mixer to generate the second IF signal. 
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The AGC voltage is extracted at the output of the second 
mixer. The signal passes to the NB board where it is 
amplified and passes through the blanking gate. The 
blanking gate is turned on, or open, when the noise blanker 
switch is turned to the OFF position. When the noise 
blanker switch is turned on, the gate opens and closes as 
controlled by the noise components separated from the sig- 
nal by the input filter of the noise blanker circuit. 


The signal then feeds through the crystal filter to be 
amplified: by the two-stage amplifier on the IF board and 
detected by the detector on the GENERATOR board. Here 
the RF signal is transformed to AF. 


The AF signal is amplified by the complimentary amplifier. 
The AF output impedance is 4 to 16 ohms. 


5.2 CARRIER BOARD (X50-0009-01) 


The Carrier Board produces a carrier signal during 
transmission and acts as the BFO for the ring detector 
during reception. The transistor Q1 comprises a Pierce B-E 
oscillator. The buffer amplifier, Q2, delivers a steady output 
signal. The oscillation frequency switching for a desired 
mode of operation is made by diode switchings, D1 through 
D4. Each diode forms the respective oscillator circuit when 
a forward voltage is applied across it to reduce its internal 
resistance. If the forward voltage is not applied, the diode 
resistance becomes so high in the resistance that it is 
isolated from the circuit. This disables the oscillation. 
The oscillation frequency is 3396.5 kHz for both USB 
transmit and receive modes, 3393.5 kHz for both LSB 
transmit and receive modes, 3394.3 kHz for CW receive 
mode, and 3395.0 kHz for CW transmit mode. 


CAR UNIT (X50-0009- 01) 


a 


X1 3395.0kH 
0 


TC1 20 
TCe 
TC 


2 


EI 
om, ae -v 73 
Q1,2:28¢460(B) | OF > x 
.  & Ge 
Dina [151555 | 5.43 
om on 


Fig. 14 Carrier Board 
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TS-520S BLOCK DIAGRAM (FIGURE 13) 
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4.16 INTERNAL CROSS CHANNEL 
OPERATION 


The TS-520S contains a unique design feature which allows 
cross channel operation without a separate external VFO. 
The TS-520S's internal VFO is used together with the fixed 
frequency oscillator to allow reception and transmission on 
different frequencies. The fixed channel oscillator must have 


one or more accessory crystals installed for this feature to 
work. 


FUNCTION TRANSMIT RECEIVE 
! SWITCH CONTROL CONTROL 
VFO.R = channel 
oscillator 
FIX.R VFO Fixed channel 
oscillator 
Fixed channel Fixed channel 
FIX : 5 
oscillator oscillator 


4.17 MOBILE OPERATION 


The compact size and solid-state design of the TS-520S 
make it ideal for mobile use, by using optional DS-1A. 
Be sure to use a mobile antenna which meets the re- 
quirements described in Section 1. 


The normal operating procedures, described previously, app- 
ly to mobile operation. The noise blanker should be used to 
reduce ignition and impulse noises for clear reception. 
Remember that during transmission the transceiver draws 
about 15 ampsso be careful not to drain the car’s battery. 


4.18 DX OPERATION (Use of PROCESSOR 
PULL ON) 


In DX (long distance) operation, it may be increased the 
talk-power by using the speech processor. The audio quality 
of the transmitted signal will be more natural without this 
control operating. Therefore, for normal operation push this 
control in. 
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4.19 SSTV OPERATION 


The TS-520S will adapt very well to slow scan television 
operation. The only cabling required are connections 
between the PHONE PATCH IN jack (or MIC connector) of 
the TS-520S and the output of the television console, and 
between the PHONE PATCH OUT jack (or SPEAKER jack) of 
the TS-520S and the input of the television console. 


Be careful to keep the input power of the transceiver down 
to a safe level with the MIC control. If you exceed the plate 
power dissipation capability of the tubes, they will be 
damaged. 


4.20 OPERATION WITH A PHONE PATCH 


The TS-520S has rear panel jacks to facilitate using the 
TS-520S with a phone patch. The PHONE PATCH OUT jack 
has an impedance of 8 ohms and the PHONE PATCH IN 
jack requires a high impedance input. See the instruction 
sheet of the phone patch for cabling instruction. 


4.21 NOVICE OPERATION 


The Kenwood TS-520S offers the unique opportunity to the 
beginning amateur of buying a top quality ham rig which 
adapts to novice operation at very little cost. So the initial 
equipment investment is good for what ever level of license 
to which the operator advances. 


For the novice to operate the Kenwood within the legal 
power limitation, all he has to do is remove one of the final 
tubes from the final RF section and replace it with a low cost 
module available from your dealer. Alternately adjust the 
carrier level control to keep the plate input power below 75 
watts (approximately 90 ma). Adjusting the carrier level 
yields much less power output because it reduces the ef- 
ficiency of the tubes. 


4.15 FIXED FREQUENCY OPERATION 


The TS-520S has a built-in crystal controlled oscillator for 
fixed frequency operation. This feature is most useful for 
commonly used frequencies, nets, or any situation where 
crystal controlled operation is required. To use the fixed 
frequency oscillator, turn the FUNCTION switch to the FIX 
position. Select one of the four available channels with the 
fixed channel selector switch and tune and load the TS- 
520S as described in Sections 4.1 through 4.11. Simply 
operate the transceiver as described in Sections 4.12 and 
4.13. 


Section 6.2 (page38 ) describes installation and netting of 
fixed channel crystals. The crystal frequency is determined 
by the following formulas. 


@ LSB OPERATION 


Crystal Frequency (MHz) = 5.5015 MHz + X — Operating 
Frequency (MHz) 


@ USB OPERATION 


Crystal Frequency (MHz) = 5.4985 MHz + X — Operating 
Frequency (MHz) 


Crystal Specifications 
|. Frequeney:4.900 to 5.500 MHz 
2. Type of holder:HC-25 U 
3. Multiphcation: Fundamental 
4. Frequency tolerance: 

* 0.002% at normal temperature 
5. Oscillator circuit: Shown below 


@ CW OPERATION 


Crystal Frequency (MHz) = 5.5 MHz + X — Operating 
Frequency (MHz) 
= 1.8 for the 160 meter band 
= 3.5 for the 80 meter band 
7.0 for the 40 meter band 
14.0 for the 20 meter band 
21.0 for the 15 meter band 
28.0 for the 10 meter band or 
28.5 for the 10 meter band or 
29.1 for the 10 meter band 


<x «KK KK KK XK 
I| 


Crystal Specifications: HC-25/U holder, 4.9 to 5.5 MHz os- 
cillation frequency, and see Figure 12 for type of oscillation 
circuit. 


Example: Desired Operating Frequency = 7.255 MHz 
Crystal Frequency (for CW) = 5.5 MHz + 7.0 MHz — 
7.255 MHz = 5.245 MHz 


This same crystal will operate on each band. 
Operating Frequency (CW) = 5.5 MHz + X (in MHz) — 
Crystal Frequency (in MHz) 


Example: Crystal Frequency = 5.245 MHz 
On the 14 MHz band the crystal will oscillate at 
Operating Frequency (CW) = 5.5 MHz + 14.0 MHz — 
5.245 MHz 
= 14.255 MHz 


2SC460(B) 
fy 


4.9—5.5MHz 
| Vr.m.s 


re) 
0.0) 


Fig. 12 Crystal Oscillator Circuit 
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NOTE: — 
Internationa! amateur practice dictates using USB or LSB on 
the following bands. 


Key the transmitter and speak into the microphone with the 
tone of voice used in normal operation. Adjust the MIC con- 
trol until voice peaks are just within the top limit of the ALC 
range printed on the meter scale. The METER switch is in 
the ALC position. If the transmitter section is driven beyond 
this range, the transmitted signal will be distorted. 


@ VOX OPERATION 


Adjust the transceiver as described in the previous 
paragraph. Flip the VOX switch on and close-talk into the 
microphone, increasing the VOX GAIN control (on the left 
side of the TS-520S) until the VOX relay just operates. For 
VOX operation it is desireable to close-talk the microphone 
to prevent background noises from, tripping the TS-520S 
into transmission. 

Check that the ALC reading for voice peaks is still within the 
ALC range on the meter. If necessary, adjust the MIC con- 
trol for a proper ALC reading. 


lf the VOX circuit is activated by speaker noise, adjust the 
ANTI-VOX control (on the side panel). Increase the control 
as necessary for proper VOX operation. 


Do not use more VOX GAIN or more ANTI VOX gain than 
necessary to control VOX operation. If the VOX circuit 
transfers between words, or holds too long, adjust the 
release time constant by turning the DELAY control on the 
side panel. 


4.13 CW OPERATION 


Tune and load the TS-520S as described in Sections 4.1 
through 4.11. Connect a key to the back panel KEY jack, set 
the MODE switch to CW, and set the stand-by switch to 
SEND for transmitting. 


NOTE. 
See Section 4.4 for information on dial calibration for CW 
operation. 
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CW transmissions are automatically monitored through the 
speaker of the transceiver. The audio gain of the sidetone 
can be adjusted with VR2 on the AF board (X50-0009-01). 


For semi-break-in operation, turn the VOX switch on. Hold 
the key down and increase the VOX GAIN control, on the left 
side of the transceiver, until the VOX relay just operates. It 
is desired to change the release time constant of the VOX 
circuit, adjust the DELAY control, also on the left of the 
transceiver. 


The plate current for CW operation should be about 200 
ma. Use the CAR control to adjust the carrier level for CW 
operation. At 200 ma of IP there may be no ALC reading. 


TABLE 4. Meter Switch Positions for Different Modes 


| move | METER Switch Approx. Readings 


Peaked 
75 ma 
1/3 scale 
800V 


None or within 
ALC range 


200 ma 
2/3 scale 
750V 


USB or LSB Within the ALC range 
on voice peaks 
60 to 250 ma 
0 to 2/3 scale 
800V 


* Recommended monitoring position during operation. 


4.14 OPERATION WITH A LINEAR 
AMPLIFIER (See Figure 32) 


Tune and load the TS-520S as described in Sections 4.1 
through 4.11 and adjust it for the selected mode. 


The REMOTE connector on the back panel is provided for in- 
terconnections with an amplifier. See the instruction 
manual of the amplifier to determine whether the linear re- 
quires a normally open (during receive) or a normally closed 
(during receive) relay contact. Connect either pin 3 (normal- 
ly closed to ground during receive) or pin 5 (normally open to 
ground during receive) of the REMOTE connector to the con- 
trol jack on the amplifier. 

Connect the ALC feedback from the amplifier to pin 6 of the 
REMOTE connector. The output of the TS-520S is quite 
adequate to drive most amplifiers to full rated output. 


@ DRIVE TUNING (See Figure 11) 


Shift the METER switch to ALC and the MODE switch to 
TUN and peak the ALC reading (maximum meter deflection) 
with the DRIVE control. The stand-by switch is in the SEND 
position for adjustment. 


NOTE: 


If there is no ALC reading indicated, increase the CAR 
control until there is an ALC reading. 


@ PLATE TUNING (See Figure 11) 


Turn the METER switch back to IP, leave the MODE switch 
at TUN and flip the stand-by switch to SEND. Quickly adjust 
the PLATE control to dip the plate current (a minimum meter 
reading). Return the stand-by switch to REC. 


NOTE: — 
The TUNE position permits tuning of the final tank circuit at 
reduced power without danger to the tubes. With the 
MODE switch is in the TUN position, the screen voltage of 
the finals is reduced to approximately 50% and the keying 
circuit is shorted. 


TABLE 3. Summary of Transmitter Tuning Procedures 


USB or LSB IP 
TUN 
TUN 
CW 


A Adjustment point 


PLATE adjustment angular displacement 


(a) IP 


@ PLATE AND LOAD TUNING 


CAUTION: 
When the MODE switch is in the CW position the final tubes 
draw full plate current in transmit. Final tube life is directly 
related to the length of tune-up periods. Do not transmit 
with the tubes out of resonance for more than 10 seconds at 
a time. 


Turn the MODE switch to CW, turn the METER switch to RF, 
and set the stand-by switch to the SEND position. Quickly 
adjust the PLATE control and then the LOAD control alter- 
nately to peak (maximum meter deflection) the power 
output. If necessary, adjust the RF VOLT control on the side 
panel to bring the output reading to about a 2/3 scale 
reading. 


4.12 SSB OPERATION 


@ PTT OPERATION 


Tune the TS-520S as described in Sections 4.1 to 4.11. Set 
the MODE switch to USB or LSB and connect a microphone 
to the MIC connector. 


Adjust BIAS control for 60 ma. 
Peak the ALC reading with the DRIVE control. 
Dip plate current with PLATE control. 


Peak RF output by alternately adjusting the 
PLATE and LOAD controls. 


Vv Adjustment point 


DRIVE adjustment angular displacement 


(b) ALC 


Fig. 11 Plate and Drive Tuning 
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4.10 RF ATT 


lf the transceiver is operated in a short-distance (within 
several hundred meters) and strong signals of nearby 
frequencies are received, the wanted signals are blocked. 
Also, if the wanted signals are very strong, the S-meter is 
scaled out. In this instance, set the RF ATT switch to ON. 
The input signals to the RF amplifier are attenuated by about 
20 db, providing distortionless reception. 


4.11 TRANSMITTER TUNING 


Connect the TS-520S to a 50 ohm dummy load or a 50 ohm 
antenna with an SWR of less than 2 : 1 before making any 
transmitter adjustments. The life of the final tubes is directly 
related to the SWR of the antenna and to the length of tu- 
ning periods. 


Refer to Table 2 for the initial switch settings of the 
TS-520S for transmitting. Tune the main tuning knob to the 
desired operating frequency. 


@ PLATE IDLING CURRENT (See Figure 10) 


Turn the main tuning knob to the desired operating 
frequency within the amateur band selected. Flip the 
stand-by switch to SEND and check that the plate current 
(IP) is 60 ma. If the plate current is not correct, adjust the 
side panel BIAS control for a correct 60 ma of idling current 
and return the stand-by switch to REC. 


CAUTION, 2 — 
If the plate current is very much higher than 60 ma do not 
leave the stand-by switch on for more than a few seconds. 
Excessive plate current shortens the life of the final tubes. 


MODE 
FRONT PANEL 


SIDE PANEL 


Fig. 10 Adjustment of the Plate idling Current 


TABLE 2. Initial Switch Settings for Transmission (The controls not described should be set as described in Table 1) 


FRONT PANEL CONTROLS BAND Switch 
POWER Switch 
H. SW Switch 
Stand-by Switch 
MODE Switch 
VOX Switch 
MIC Control 
CAR Control 
METER Switch 
PLATE Control 
DRIVE Control 


RIT Switch 
SG Switch 


REAR PANEL CONTROLS 
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“LOCATION CONTROL POSITION 


FUNCTION Switch 


EXT VFO Connector 


Desired band 
ON 
ON 
REC 
USB or LSB depending on selected band 
’ MAN 
Fully counter-clockwise 
Centered 
IP 
Middle of the range for the band 
Centered 
VFO 
OFF 
UP (ON) 
Jumpered plug inserted 


USBec Use the procedure described above with the 
MODE switch turned to USB. Use the USB 
(right-hand) dial pointer. 


CW) Sree Set the mode switch to TUNE to zero beat the 
marker signal. Then, turn the main dial and ca- 
librate the frequency using the center dial pointer. 


If the TS-520S has a CW filter installed, tune the VFO for 
maximum S-meter deflection when receiving the marker sig- 
nal. Calibrate the dial scale to the center pointer as 
described above. 


® CALIBRATING THE TS-520S TO A FIXED 
CHANNEL FREQUENCY 


Turn the FUNCTION switch to CAL-FIX to calibrate the 
TS-520S's VFO to a fixed channel frequency. Tune the VFO 
to the channel frequency selected and zero beat the 
generated marker signal. At zero beat the VFO and crystal 
frequencies coincide. 


By calibrating the VFO for normal operation, as described 
above, the VFO can be used as a frequency standard for 
netting accessory fixed channel crystals. 


® CALIBRATING THE TS-520S WITH THE VFO-520S 


Turn the FUNCTION switch to CAL-RMT to calibrate the 
TS-520S with the VFO-520S a receiver, or another remote 
VFO. Tune the remote VFO to the frequency selected on the 
TS-520S and zero beat the generated marker signal. 

At zero beat, the TS-520S and remote VFO frequencies 
coincide. 


By calibrating the TS-520S for normal operation, as 
described previously, the TS-520S can be used as a 
frequency standard for calibrating the remote VFO. 


@ CALIBRATING THE TS-520S MARKER TO WWV 


To check that the marker signals are correctly adjusted, beat 
the calibrator signal against WWV at 15 MHz. Receive 
WWYV at 15 MHz as described in Section 4.5. Turn the 
FUNCTION switch to CAL-25 kHz and the MODE SWITCH 
to TUN. The calibrator signal and WWV signal should over- 
lap and zero beat at the zero marking on the sub-dial. If they 
do not, adjust the calibrator to zero beat with TC1 on the 
MARKER (X52-0005-01) board. 


4.5 WWV RECEPTION 


The TS-520S will receive WWV at 15 MHz when the BAND 
switch is turned to WWV and the sub-dial is turned to zero. 


The DRIVE control does not tune the transceiver for WWV 
reception. 


4.6 RF GAIN 


RF GAIN is controlled by changing the voltage of the AGC 
circuit. Adjust the RF GAIN knob so that the S-meter does 
not cause excessive deflection. This minimizes the noise du- 
ring reception and allows the S-meter to indicate the correct 
signal strength. For normal operation, this knob should be 
turned fully clockwise for maximum sensitivity. 


4.7 NOISE BLANKER 


The TS-520S has a sophisticated built-in noise blanker 
designed to reduce ignition type impulse noise. The noise 
blanker is particularly important for mobile operation. When 
necessary, activate the noise blanker circuit by flipping the 
NB switch up. 


4.8 AGC (AUTOMATIC GAIN CONTROL) 


Set the AGC switch to the position appropriate for the 
received signal. Generally for SSB recepiton set the AGC 
switch to SLOW, for CW reception set the AGC switch to 
FAST, and for reception of a very weak signal the switch 
may be set to off. 


4.9 RIT (RECEIVER INCREMENTAL 


TUNING) 


With the RIT switch turned off the TS-520S receives and 
transmits at the same frequency. At times the received sig- 
nal may drift off frequency and become less intelligible. 
When this happens, flip the RIT switch up to activate the RIT 
circuit and return the received signal to an intelligible state 
using the RIT control. The RIT control varies the receive 
frequency about +3 kHz. The RIT circuit has no effect on 
the transmit frequency. When the RIT switch is turned on 
the RIT light is illuminated. Be careful to turn the RIT to the 
OFF position when returning to normal transceive operation 
to prevent unintentionally transmitting and receiving on 
different frequencies. 


VR2 on the FIXED CHANNEL-AVR board adjusts the zero 
point of the RIT control (see Section 6.6). 
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Example: BAND Switch — 14.0 
Sub-dial — between 200 and 300 
Dial Scale — 80 
Operating Frequency — 
14.0 MHz + 200 kHz 
+80 kHz = 14.280 MHz 


When the TS-520S is correctly calibrated, as described 
below, the center dial pointer shows the operating frequency 
for CW. The left dial pointer shows the operating frequency 
for LSB operation and the right dial pointer shows the 
operating frequency for USB operation. 


During CW operation, the center dial pointer provides two 
different readings, one for transmission and the other for 
reception. 

In transmitting mode, the reading on the center dial pointer 
is the transmit frequency. In receiving mode, however, the 
mode switch should be set to TUNE and the main dial of 
VFO adjusted to zero beat the desired receive frequency. 
Then, the reading on the center dial pointer is the receive 
frequency. 

Under such a condition, the receiving signal can be clearly 
heard as a 700 Hz tone by setting the mode switch to CW. 
The transmit/receive frequency of the transceiver will now 
be set to the operating frequency of the other station. 

If a modification is made on the wiring of the carrier unit, no 
beat tones will appear on either side of the zero beat. In this 
case, the reading at the mid-position between the LSB 
pointer and the center dial pointer, which is obtained when 
the beat tone of receiving signal is about 800 Hz, is the 
transmit/receive frequency. 


LSB Dial Reading — 180 KHz 
USB Dial Reading - 177 KHz 
CW Dial Reading — 178.5 KHz 


The operating frequency of the transceiver is the sum of 
the band frequency (1.8, 3.5, 7.0, 14.0, 21.0, 28.0, 
28.5, or 29.1), the sub-dial reading (O, 100, 200 ...), and 
the dial scale reading. 


EXAMPLE: 


14.0 MHz 
100 kHz 
TU Ni mlee 


BAND SWitch 
Sub-dial 
Dial Scale 


Operating Frequency~ 14.177 MHz (for USB operation) 
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For modification of the wiring, disconnect the brown lead 
from the CWR terminal and connect it to the LSB terminal: 
similarly, disconnect the gray lead from the CWT terminal 
and connect it to the CWR terminal. 


4.4 CALIBRATION 


@ NORMAL TRANSCEIVER CALIBRATION 


Turn the FUNCTION switch to CAL-25 kHz to activate the 
crystal calibrator. Be sure the RIT switch is OFF. Turn the 
main tuning knob to receive one of the marker signals which 
are generated at 25 kHz intervals. For greatest accuracy 
choose a calibrator signal near the desired operating 
frequency. 


CSBeernt Set the MODE switch to LSB and tune the main 
tuning knob to zero beat one of the marker sig- 
nals. If the dial scale reading under the left-hand 
LSB dial pointer is not on an even 25 kHz 
marking, hold the main tuning knob with one 
hand and turn the dial scale shows the correct 
reading. 


FIX VFO RIT 


© © Oo 


LSB USB 


Fig. 9 Reading the Operating Frequency (Refer to Section 4.3) 


Ma 
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4.1 PRELIMINARY PROCEDURE 


Set the MIC and CAR controls to zero and the MODE switch 
to LSB, USB, or CW tto prevent accidental transmit 
conditions before tuning. The TS-520S must be operated 
into a 50 ohm antenna or dummy load with an SWR less 
than 2: 1. Random length wire antennas or light-bulb 
dummy loads cannot be used. Conventional half-wave dipo- 
les and beam antennas should only be used at or near their 
resonant frequency. Exceeding an SWR of 2:1 can 
damage the components in the output stage of the 
transceiver. Refer back to Section 1.2. 


Be sure to complete all of the required cabling, as described 
in Section 2.3. 


With a suitable antenna and microphone (or key) connected 
to the transceiver, set the TS-520S switches to the positions 
described in Table 1. 


4.2 RECEIVER TUNING 


Refer to Table 1 for the initial switch settings of the 
TS-5208S for receiving, and then continue with the described 
procedure. 


Push the POWER switch on. The meter, dial scale, and VFO 


indicator will light, indicating that the transceiver is 
operating. The receiver section if fully solid-state allowing 


TABLE 1. Initial Switch Settings for Receiving 


CONTROL LOCATION 


FRONT PANEL CONTROLS BAND Switch 
POWER Switch 


H. SW Switch 


NB Switch 
RIT Switch 


AGC Switch 
MODE Switch 
RF ATT Switch 
PLATE Control 
DRIVE Control 
RIT Control 


REAR PANEL CONTROLS 


SG Switch 


CONTROL POSITION 


Stand-by Switch 


FUNCTION Switch 


AF GAIN Control 
RF GAIN Control 
EXT VFO Connector 


X VERTER Switch 
REC ANT Switch 
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SECTION 4. OPERATING INSTRUCTIONS 
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reception with the H. SW switch turned to OFF. Advance 
the AF GAIN control clockwise until some receiver noise is 
heard in the speaker. Turn the main tuning dial within the 
frequency range of the amateur band chosen until a signal is 
heard. Tune the signal for the clearest possible reception, 
and then adjust the DRIVE control for maximum deflection 
of the S-meter. 


The RF GAIN control varies the AGC feedback voltage which 
effects the S-meter reading. With the RF GAIN control fully 
clockwise, the S-meter gives a proper signal strength 
reading. Turning the control counter-clockwise reduces the 
RF gain, reducing signal strength and band noise. 


4.3 READING THE OPERATING 
FREQUENCY (See Figure 9) 


The operating frequency of the TS-520S is the sum of three 
different readings — the base frequency of the band (1.8, 
7.0, .....), the reading of the sub-dial (0, 100, 200, .....) and 
the reading of the dial scale (O, 10, 20, .....) 


The sub-dial is calibrated in 25 kHz intervals from O to 600. 
The dial scale is calibrated in 1 kHz intervals from O to 100. 
Four revolutions of the main tuning knob turns the dial scale 
once, covering 100 kHz. Six turns of the dial scale covers 
the entire band from O to 600 kHz. 


Desired band 

OFF 

OFF 

REC 

OFF 

OFF 

VFO 

SLOW or FAST 

To the appropriate sigeband or CW 

OFF 

Middle of the range for the band 
Centered 

Centered 

Fully counter-clockwise 

Fully clockwise 

The jumpered plug must be in this socket 
ON (up position) 

OFF 
NORMAL 


The remaining controls do not affect reception so they may be in any position. 
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[pin | FUNCTION 
Normally open 
relay contact 


ALC feedback 
ALC threshold level 


approx. — 6V 


No connection 


Normally closed 
relay contact 


External speaker 
Load impedance 


@ EXTERNAL VFO CONNECTOR (® on Figure 7) 


This 9-pin connector provides a means of interconnecting 
the KENWOOD VFO-520S, another external VFO. The 
interconnecting cable is provided with the VFO-520S. The 
9-pin jumpered VFO plug provided with the TS-520S must 
be inserted in this socket for normal transceiver operation. 


FUNCTION 


FUNCTION 


Calibrator signal 


9V DC to internal 


9V DC to external 
Relay voltage 
(+ on transmit) 


Example: Changing power voltage from 220V to 120V. 


Remove screw and 
stopper plate 


220V 


Stopper plate 


Switch stopper 
to opposite side 


® SG SWITCH (@ on Figure 7) 


The SG slide switch controls the screen grid voltage on the 
final tubes. For tuning or neutralizing the TS-520S you can 
set the switch to the OFF position. Turn the switch back to 
the ON position for normal operation. The SG voltage is on 
when the switch is up and off when the switch is down. 


® GND (Ground) LUG (@ on Figure 7) 


To prevent accidental shocks from the chassis, as well as in- 
terference, connect a good earth ground to this lug. 


@ AC VOLTAGE SELECT SWITCH (@ on Figure 7) 


This slide switch switches the primary of the power 
transformer to select 120 or 220V AC operation. 


® EXTERNAL RECEIVER ANTENNA JACK (@ on 
Figure 7) 


This is an antenna connector to which an external receiver, 
for example, a sub-receiver, is connected. 


® RECEIVER ANTENNA SWITCH (@ on Figure 7) 


This switch connects the antenna to the TS-520S at the 
NORMAL position and to the external receiver at the REC 
ANT position. 


Lock lever by attaching 
stopper plate to opposite 
side screw 


Fig. 8 Changing Power Voltage 
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CONNECTION FOR CONNECTION FOR 
BEM BIKE. AC OPERATION DC OPERATION 


Fewenditect (Connect Prin FOR TeeNOle No connection Jumper to 4, 7,9, 11 and 12 
AC power switching) 


13.8V DC to pin 9 in AC operation 


The power plug wiring is shown in Figure 1C. 


@ AC FUSE (@on Figure 7) 


This fuse is a 3AG, 4 amp fuse which protects the power 
supply of the transmitter against short circuits. Never use a 
higher amperage fuse than the one specified. An improper 
one can cause extensive damage to the transmitter. When 
the fuse blows out, try to determine the cause before replac- 
ing it. 

When the position of the AC Voltage Selector Switch is 
changed, it is also necessary to change the power fuse. For 
120 volt operation a 6 ampere fuse, for 220 volt operation a 
4 ampere fuse provided with the TS-520S should be used. 


@ DC FUSE (@on Figure 7) 


This is a 2A fuse holder, placed in the 13.8V DC power 
source. 


@ KEY JACK (@ on Figure 7) 


Connect a key to this 1/4” phone jack for CW operation. 


@ SPEAKER JACK (@ on Figure 7) 


The receiver audio output can be connected through this 
jack to the SP-520 or another external 4 to 16 ohm 
speaker. The internal speaker is disconnected when an ex- 
ternal speaker is connected. 


@ 13.8V DC CONNECTOR (@® on Figure 7) 


This connector is provided specifically for the DG-5 Digital 
Display to supply 13.8V DC power. It is capable of 
delivering around 1A. 


pete 

ie seneeeeienase fiers mea 
i [rawvocwanenAten 

[2 | 13.8706 t operate sold sae creas ————=«di Sumperto@——~SCSCSCS*S*~sdi parton 


No connection 


Jumper to 2, 4, 7,9 and 11 


CAUTION: 

The connector output power contains a large amount of 
ripples. Do not use it for units other than the DG-5 unless 
absolutely necessary. 


® VFO OUT JACK (@® on Figure 7) 
HET OUT JACK (@® on Figure 7) 
CAR OUT JACK (® on Figure 7) 


These jacks feed the respective local oscillator outputs to the 
DG-5 Digital Display. 


® PHONE PATCH IN JACK (@® on Figure 7) 


This is a phone patch input terminal for transmission of 
SSTV or other line inputs. 


® PHONE PATCH OUT JACK (@ on Figure 7) 


This is line output terminal for phone patch on recording. It 
is also used for connection to the input of FSK demodulator 
or SSTV. 


@ REMOTE CONNECTOR (@® on Figure 7) 


The REMOTE connector is an 8-pin socket for use in inter- 
connecting a linear amplifier, an external speaker, or another 
accessory item. (See Figure 30) 
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@® car Out Jack 


( PHONE PATCH OUT Jack @) HET OUT Jack 


PHONE PATCH IN Jack ® vero out Jack 


@ Cooling Fan 12) DC 13.8V Power Connector 


a 
§@ KEY Jack 


@) SPEAKER Jack 


6) ANT Connector 


48) REMOTE 


Connector 
EXT VFO 
Connector 
5) X VERTER 
Switch 
X VERTER 


Control Connector 


ERASE IO Me eS 
REPT IOK IDEAL BQO § 


@ x VERTER OUT Jack 


@) SG Switch 


© DC Fuse 


@) x VERTER IN Jack 


@) GND Stud- @ Power Connect 


AC Voltage Select 
@R EXT REC ANT Jack €2) AC Voltage Selec 


2) REC ANT Switch 


@ AC Fuse 


14 Fig. 7 Rear Panel Controls 


3.2 SIDE PANEL CONTROLS 


The 5 controls located on the left side of the transceiver are 
covered by a protective panel. The cover is removed by 
simply pulling the two black fasteners. 


@ RF VOLT CONTROL (@on Figure 6) 


Use the RF VOLT control to adjust the sensitivity of the RF 
output function of the meter. Adjust it for a 2/3 scale 
reading during CW transmission. 


B BIAS CONTROL @on Figure 6) 


The BIAS control adjusts the bias voltage of the two 
S2001A (6146B) amplifier tubes. Turning the control 
clockwise increases the idling plate current of the tubes. 
Section 4 describes adjustment of the bias current. 


B® DELAY CONTROL @®on Figure 6) 


The DELAY control adjusts the holding time of the VOX cir- 
cuit for VOX or break-in CW operation. The control will have 
to be adjusted to the preference of the individual operator. 


@ ANTI VOX CONTROL (@on Figure 6) 


This control adjusts the level of the anti VOX signal fed in to 
the VOX circuit. Adjust the control to prevent feedback of 
the speaker from tripping the VOX circuit. 


™ VOX GAIN CONTROL (@on Figure 6) 


This control adjusts the sensitivity of the VOX circuit by ad- 
justing the gain of the VOX amplifier, for voice control led 
operation. 


| IO voxcaincomrorm 
© ANTI VOX Control rag 
©) DELAY Control 


@ BIAS Control 
@ RE VOLT Control 


Fig. 6 Side Panel Controls 


3.3 REAR PANEL CONTROLS (See Figure 7) 


= COOLING FAN (@on Figure 7) 


This fan cools the RF amplifier section of the TS-520S to in- 
sure reliable and efficient operation. 


@ TRANSVERTER OUT JACK (on Figure 7) 


This is the low level RF output jack for use with a VHF 
transverter. 


@ TRANSVERTER IN JACK @on Figure 7) 


This is the RF input jack for input from a VHF transverter. 


@ TRANSVERTER CONNECTOR (@on Figure 7) 


This 12-pin connector is used to control an accessory VHF 
transverter. 


FUNCTION FUNCTION 
1 ALC y 


Transverter in 


Normally closed 
relay contact 


+210V DC Ground 


No connection 


No connection 


+210V DC 


—100V DC No connection 


Transverter in Ground 


@ X VERTER SWITCH (@on Figure 7) 


When VHF Transverter (TV-502) is connected to the 
transceiver, the selection of HF or VHF is automatically ac- 
complished by setting the transverter switch to ON or OFF. 


@ ANTENNA CONNECTOR (@on Figure 7) 


This SO-239 coax connector should be attached to a 
suitable antenna for transmitting and receiving. See Section 
1.2 for a discussion of an appropriate antenna. 


m@ POWER SUPPLY CONNECTOR (@on Figure 7) 


This 12-pin connector is used to connect an AC or DC power 
source to the transceiver. 
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transceiver (if accessory fixed channel 
crystals are installed in the transceiver). 


& MAIN TUNING KNOB (@® on Figure 5) 


This control turns the VFO and dial scale to select the 
frequency to be added to the band frequency to establish the 
transceiver’s operating frequency. 

The TS-520S also has a Fast Forward Tuning control. 


@ DIAL SCALE (@® on Figure 5) 


The dial scale provides a direct frequency readout, calibrated 
to 1 kHz from O to 100 kHz. The sub-dial is calibrated to 
display the frequency every 25 kHz. The frequency 
displayed on the dial scale, when added to the base 
frequency of the chosen band and the frequency shown on 
the sub dial, shows the exact operating frequency of the 
transceiver. One revolution of the dial scale is 100 kHz. 


® SUB-DIAL (@ on Figure 5) 


The sub-dial is turned with the main tuning knob to select 
the operating frequency of the transceiver. It is calibrated at 
25 kHz intervals from O to 600 kHz. The operating 
frequency of the TS-520S is determined by adding the 
frequency shown on the BAND switch, this sub-dial, and the 
dial scale. 


@ MIC CONTROL (PROCESSOR PULL ON) 
(@ on Figure 5) 


The MIC gain control adjusts the gain of the microphone 
amplifier for SSB operation as well as switching a speech 
processor for DX operation. For normal operation, push the 
knob in and adjust the MIC GAIN for an in scale ALC meter 
reading on voice peaks. Adjusted in this way, the 
transceiver generates a natural sounding transmission. 


For difficult DX operation however, pull the control out and 
readjust the MIC GAIN for an in scale ALC reading on voice 
peaks. Turn the speech processor off for normal operation. 


@ CAR CONTROL (@ on Figure 5) 


This control turns a variable resistor that adjusts the output 
carrier level during CW operation. The control is adjusted for 
200 ma of plate current for CW operation. 


@ AF GAIN CONTROL (@® on Figure 5) 


This control adjusts the gain of the receiving audio 
amplifier. The audio volume of the received signal increases 
as the control is turned clockwise. 
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@ RF GAIN CONTROL (@) on Figure 5) 


This control adjusts the gain of the receiver section’s RF 
amplifier. Turn the knob fully clockwise for maximum gain 
and for a correct S-meter reading. Turn the control 
counter-clockwise to reduce the gain. 


® DRIVE CONTROL (@ on Figure 5) 


The DRIVE tuning control tunes the plate tank circuit of the 
12BY7A driver as well as the receiver's antenna and mixer 
coils. In receive the DRIVE control is tuned for maximum 
sensitivity (maximum S-meter deflection). In transmit the 
DRIVE control is tuned for a maximum ALC reading. When 
the control is correctly tuned for transmission it will be cor- 
rectly tuned for reception. 


® PLATE CONTROL (@ on Figure 5) 


The PLATE control adjusts the plate tuning of the two final 
amplifier tubes. 


@ LOAD CONTROL (@ on Figure 5) 


The LOAD control adjusts the loading of the pi-circuit 
between the final section and the antenna. The control is 
adjusted as described in Section 4 for impedance matching. 


@ MIC CONNECTOR (@ on Figure 5) 


The microphone connector is four pronged, allowing use of 
the PTT microphone. Figure 2 shows how to wire the plug 
on the microphone cable. 


@ PHONES JACK (@ on Figure 5) 


The headphones jack allows use of a 4 to 16 ohm set of 
headphones with a 1/4" phone plug attached. When the 
phones are plugged into the transceiver, the speaker is 
disconnected. 


@ POWER SWITCH (€ on Figure 5) 


The POWER switch turns all the power on and off in the 
TS-520S. 


MANS. hitiee as With the switch in this position, the 
transceiver is switched into transmit or 
receive by the stand-by switch or the PTT 
switch on the microphone. 


VOX Ateneo With the switch in this position, the VOX 
circuit is turned on for voice operated 
transmit on SSB semi-automatic break-in 
operation on CW. 


B NB SWITCH ( @ on Figure 5) 


The NB switch turns the built-in noise blanker circuit on and 
off. The noise blanker is designed to reduce pulsating ig- 
nition type noises. When the lever switch is flipped up, the 
circuit is turned on. 


@ AGC SWITCH (@® on Figure 5) 


The AGC switch controls the AGC (Automatic Gain Control) 
circuit giving the operator three choices: 


OFFS. ere. It may be desirable to turn the AGC off when 
receiving a very weak signal. 

TEAS Vives tees The FAST AGC position is designed for use in 
CW operation. 

SLOW 2 Use the SLOW AGC position for SSB 
operation. 


B RF ATT SWITCH (@® on Figure 5) 


With this switch set to ON, ATT (attenuator) of about 20 db 
is connected to the antenna circuit, protecting the RF 
amplifier and mixer circuit from strong input signals. 


™@ MODE SWITCH (@ on Figure 5) 


This switch selects one of the following modes of operation. 


STUN Wee stone Turn the MODE switch to this position to 

generate a low power carrier for tuning the 
transceiver. 
The mode switch is also used for frequency 
setting and calibration during CW operation. 
In the TUN position the input power into the 
final section is reduced to prevent tube 
damage during tuning. Normal operation is 
not possible in this mode. 


OW sedentene This position is used for operating the 
TS-520S in the CW mode. 


US Berereeeeee This switch position selects the USB circuits 
for operating on upper sideband.  Inter- 
nationla amateur practice dictates the use of 
USB on the 14, 21, and 28 MHz bands. 


LSB wes. aiess This switch position selects the LSB circuits 
for operating on lower sideband. Internatio- 
nal amateur practice dictates the use of LSB 
on the 1.8, 3.5 and 7 MHz. 


@ BAND SWITCH (@ on Figure 5) 


This 10-position switch selects all the necessary circuits to 
tune the transceiver to the desired 600 kHz band. 


® FUNCTION SWITCH (@® on Figure 5) 


This 7-position rotary switch selects one of the following 
transceive functions. 


CAL FIX aca. This position allows calibration of the 
TS-520S’s internal VFO to one of the 
transceiver's fixed frequency channels (if an 
optional fixed channel crystal is installed). 
With the switch in this position a signal is 
generated at the selected fixed channel 
frequency and the main tuning knob can be 
tuned to zero beat the calibrating signal. 


CAL-RMT..... This position allows calibration of the 
VFO-520S (remote VFO) to the transceiver's 
operating frequency. With the switch in this 
position, the transceiver generates a Ca- 
librating signal and the VFO-520S can be tu- 
ned to zero-beat the calibrating signal. 


CAL-25 kHz. With the switch in this position, the 
transceiver’s calibrator circuit generates a 
marker signal at every 25 kHz for normal ca- 
libration of the internal VFO. 


NEOW eee The switch is kept in this position for normal 
transceive operation. 


V E058 Bat With the switch in this position, the 
TS-520S’s internal VFO controls the receive 
function and the internal fixed channel oscil- 
lator controls the transmit function (if fixed 
channel crystals are installed in the oscil- 
lator). 


FIX: Rigen With the switch in this position, the 
TS-520S’s internal VFO controls the transmit 
function and the built-in fixed channel oscil- 
lator controls the receive function (if fixed 
channel crystals are installed in the oscil- 
lator). The VFO.R and FIX.R allow 
cross-channel operation without an external 
VFO. 


EX ie cue aidoc ee With the switch in this position, the 
TS-520S's fixed channel oscillator controls 
the transmit and receive function of the 
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3.1 FRONT PANEL CONTROLS (See Figure 5) 


® METER (@on Figure 5) 


The meter monitors five different functions, depending on 
the position of the METER switch. In receive the meter is 
automatically an S-meter. The S-meter shows received sig- 
nal strength on a scale of O to 40 db over SY. In transmit 
the meter function depends on the position of the METER 
switch, as described below. 


@ METER SWITCH (@on Figure 5) 


The position of the METER switch determines the function 
of the meter. The switch selects one of the following 
functions (see Table 4 for nominal meter readings): 


ALC (Automatic Level Control) 
In this position the meter monitors the ALC voltage of 
the internal ALC circuit (or the ALC voltage feedback 
from a linear amplifier operated in conjunction with the 
TS-520S). For SSB operation the ALC reading for voice 
peaks should be within the indicated ALC range of the 
meter. The ALC voltage adjustment is made with the 
MIC control for SSB and with the CAR control for CW. 


IP (Plate Current) 
In this position the meter monitors the plate current of 
the final tubes. The meter scale is calibrated from O to 
350 ma. 


RF (Output Power) 
In this position the meter monitors the relative output 
power of the transceiver. There is no meter scale for 
this position. Normally the reading should be adjusted 
with the RF VOLT control for a 2/3 scale meter reading. 


HV (High Voltage) 
In this position the meter monitors the high voltage 
from the power supply. The meter scale is calibrated 
from 6 to 10, indicating 600 to 1000 volts. 


@ CH. (FIXED CHANNEL) SELECT SWITCH 
(@on Figure 5) 


This four-position rotary switch selects between four 
different fixed frequency channels which can be installed 
inside the transceiver. Fixed frequency operation is 
convenient for operation on often used frequencies. The 
fixed channel oscillator replaces the VFO when the 
FUNCTION switch is placed in the FIX position. 


@ VFO INDICATOR LIGHT (@on Figure 5) 


The VFO indicator is a light emitting diode which illuminates 
whenever the TS-520S’s internal VFO is controlling the 
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transceiver’s operation. The indicator is not lighted during 
fixed channel, or remote VFO, operation. 


@ FIX (FIXED CHANNEL OPERATION) INDICATOR 
LIGHT (Qon Figure 5) 


The FIX indicator is a light emitting diode which illuminates 
whenever the TS-520S's internal fixed frequency oscillator 
is controlling the transceiver’s operation. 


@ RIT SWITCH (@on Figure 5) 


This push-button switch turns the RIT (Receiver Incremental 
Tuning) circuit on and off. With the switch depressed, the 
circuit is activated and the RIT indicator is lighted. The RIT 
control can then adjust the receiver frequency independently 
of the transmit frequency for VFO operation. 


B RIT INDICATOR (@on Figure 5) 


This light emitting diode is illuminated when the RIT circuit 
is turned on, showing that the transmit and receive 
frequencies may be different. 


@ RIT CONTROL (@on Figure 5) 


When the RIT switch is pressed on, this potentiometer tunes 
the TS-520S’'s receiver. The RIT circuit allows the operator 
to tune the receive frequency more than +2 kHz without 
changing the transmit frequency. 

At the zero (mid-point) position the receive frequency is the 
same as when the RIT circuit is turned off. 


@ STAND-BY SWITCH (@on Figure 5) 


This two-position lever switch selects one of the following 
functions: 


REGircnc. ce The transceiver is receiving unless the 
microphone PTT switch is switched to 
transmit, or the VOX circuit is activated. 


SEN Die The TS-520S is locked into the transmit 
mode in this switch position. 


= H. SW (Heater) SWITCH ( @ on Figure 5) 


This switch turns the heater circuits of the three transmitting 
tubes on and off. The heaters would normally be turned to 
OFF to reduce power consumption in mobile or portable 
receiving. 


@ VOX SWITCH (@® on Figure 5) 


This two-position lever switch selects one of the following 
functions. 
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SECTION 3. OPERATING CONTROLS 


Ait dowaiegnead 


@ RIT Indicator Light 
€) VFO Indicator Light 


@rit Control 
5] FIX Indicator Light 


27) LOAD Control 
@®) acc switch 


@ METER Switch 
® MIC Control! 


42) NB Switch 


22) CAR Control 


VOX Switch 
® 26) PLATE Control 


@ H: sw switch 
€&) AF GAIN Control 


@2) RF GAIN Control 


@ stand-by Switch | €B DRIVE Control 


4— 2 - 
‘y VFO 
aw’ \ x 28. 25 Ker 
35~ ‘> 28.5 Leu. 


(29) Headphone Connector 
28) Microphone Connector 
@® ModE Switch 


@) RF ATT Switch €) POWER Switch 


® Dial Scale 


@® Main Tuning Knob QBAND Switch 


@) sub-dial 


Q@Rrit Switch 


Fig. 5 Front Panel Controls 
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(D FUNCTION Switch 


i 


Secueedy ett 


@ FIX CH Select Switch 


Microphone 


Matching transformer 


(1) Unsuitable for PTT operation. 


Microphone oe 


Matching transformer 


\ Switch 


(b) Suitable for PTT operation. 


Fig. 3 A Suitable PTT Microphone 


9-pin jumpered plug 


Fig. 4 Back Panel Jumpered EXT VFO Connector 


ANTENNA 
I 4 


MICROPHONE 
MC-50 


Fig. 1 (B) Power Plug Wiring 


IMPORTANT-When wiring a new power plug, 
confirm that the pin numbering on the new plug 
is identical to the pin numbering on the POWER 
connector. The transceiver can be damaged by 
incorrect pin wiring. 


120V/220V 


120V/220V 


AC OPERATION 


By use of optional DC-DC converter DS-1A. 


<x 
te) 
Ww 
n 
=) 
re 


DC 13.8VvEQ @ 


DC OPERATION 


EXTERNAL VFO 
VFO-520S 


PHONE PHONE 
PATCH PATCH 


EXTERNAL 
SPEAKER 
SP-520 


seen from the cord. 


Microphone 


Fig. 2 Microphone Connector Wiring 
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SECTION 2. INSTALLATION 
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2.1 UNPACKING 


Remove the TS-520S from its shipping box and packing ma- 
terial and examine it for visible damage. If the equipment 
has been damaged in shipment, save the boxes and packing 
material and notify the transportation company immedia- 
tely. It is a good idea to save the boxes and packing material 
in any case because they are very useful for shipping or mo- 
ving the equipment. 


The following accessories should be included with the trans- 
ceiver: 


Operating Manual............ 1 AC Power Cord............... 1 
Microphone Plug.............. 1] Speaker. Pilger gcse. 1 
Jumpered 9-pin Plug....... de OPUS Plog mearece. 1 
RCA Phono Plugs............. 3 Fuse (6Ax 2, 4Ax 2, 
Alignment Tool................ 1 2A) ) eee cause os 5 
Plastic Extension Feet 

WEEN OCTOWS cane ft een c 2 


2.2 OPERATING LOCATION 


As with any solid state electronic equipment the TS-520S 
should be kept from extremes of heat and humidity. 
Choose an operating location that is dry and cool, and avoid 
Operating the transceiver in direct sunlight. Also, allow at 
least 3 inches clearance between the back of the equipment 
and any object. This space allows an adequate air flow from 
the ventilating fan to keep the transceiver cool. 


2.3 CABLING (See Figure 1) 
B GROUND 


So preventing to receive an electricshock, TVI and BCI, se- 
lect a good, effective ground for installation and then con- 
nect an earthing wire to the backside of GND terminal. Use 
a heavy earth line as big as possible, it is because short-line 
wiring is regarded as most effective for operation. 


@ ANTENNA 


Connect a 50 ohms antenna feedline to the coaxial connec- 
tor on the rear panel. 


. 
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@ KEY 


If CW operation is desired, connect a key to the KEY jack. 


@ POWER CONNECTIONS 


Make sure the POWER switch on the front panel of the 
TS-520S is turned off, the stand-by switch is put in the REC 
position, and that the voltage switch on the back of the 
TS-520S is switched to the correct line voltage (120 or 
220). Connect the POWER cord to an appropriate external 
power source. 


@ SPEAKER 


If an external speaker is desired, connect a cord to the 
SPEAKER jack on the back of the TS-520S and to the 
SPEAKER jack on the back of the SP-520 (or to an external 
8 ohm speaker). 


@ MICROPHONE 


Attach the microphone connector to a suitable microphone 
as shown in Fig. 2. Be sure that the PTT switch of the 
microphone is separate from the microphone circuit, as 
shown in Fig. 3. 

It should be noted that a microphone with a 3P plug having 
a common earth terminal cannot be used. 


For antenna adjustments, the transceiver may be loaded 
lightly, using the TUN position instead of operating at full 
power output. This will limit tube dissipation during adjust- 
ments, and will also help to reduce interference on the fre- 
quency. In any case, do not leave the transmitter on for very 
long at one time. Turn it on just long enough to tune and 
load, and get a field strength reading. Start out with the an- 


tenna whip at about the center of its adjustment range. Set 


the VFO to the desired operating frequency and then adjust 
the PLATE control for a dip, and then the LOAD control. 
Then observe the field strength reading. The field strength 
meter may be set on top of the dash, on the hood, or at an 
elevated location some distance from the car. 


Change the whip length a half inch, or so at a time, retune 
the finals each time, and again check the field strength at the 
antenna. Continue this procedure until the point of maxi- 
mum field strength is found. This adjustment will be most 
critical on 75 meters, somewhat less critical on 40, until on 
10 meters the adjustment will be quite broad. After tuning 
the antenna to resonance, the finals can be loaded to full po- 
wer. 


& MICROPHONE 


The microphone input is designed for high impedance (50k 
ohms) microphones only. The choice of microphone is im- 
portant for good speech quality, and should be given serious 
consideration. The crystal lattice filter in the transceiver pro- 
vides all the restriction necessary on audio response, and 
further restriction in the microphone is not required. It is 
more important to have a microphone with a smooth, flat re- 
sponse throughout the speech range. 


The microphone manufacture’s instructions should be follo- 
wed in connecting the microphone cable to the plug. With 
many microphones, the push-to-talk button must be pressed 
to make the microphone operative. For VOX operation, this 
feature may be disabled, if desired, by opening the micro- 
phone case and permanently connecting the contacts which 
control the microphone. 


The standard microphone sensitivity is within the range of 
— 50 db to — 60 db. If a microphone having a higher sensi- 
tivity is used, the ALC circuit will not function properly. In 
this case, insert an attenuator as shown in the illustration at 
right or connect a resistor (10k ~ 33k ohms) in parallel with 
the capacitor 100 pF (C13) in the generator unit 
(X52-1090-00) of the transceiver. 


10K ~ 33 K 
Microphone im TS-520S 
o Microphone connector 
02a 


@ EXTERNAL SPEAKER AND HEADPHONES 


Receiver audio output from the TS-520S is 1 watt at 4 to 16 
ohms. The TS-520S has a built-in speaker. However, if an 
external speaker is desired for fixed station or mobile Opera- 
tion, simply connect it to the SPEAKER jack on the rear pa- 
nel. The speaker may be any good 8 ohm permanent ma- 
gnet type in the 4 inch or larger size. The internal speaker is 
disconnected when an external speaker is used. The 
SP-520 is a speaker designed for use with the TS-520S 
Headphones should also be 8 ohms impedance. When the 
headphones are connected to the front panel PHONES jack 
the speaker is disabled. 
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1-1 KENWOOD TS-520S 


The TS-520S is a highly sophisticated solid state amateur 
radio transceiver employing only three vacuum tubes. 
Operatiing on all amateur bands between 1.8 and 29.7 
MHz, this unit is constructed modularly. All major electronic 
Circuits are wired on easily removed or installed circuit 
boards. The TS-520S includes many built-in features 
usually found as extras on other transceivers. Included in 
the equipment are a VOX circuit, a 25 kHz crystal calibrator, 
an RIT circuit, a RF attenuator, and an effective noise blan- 
ker. The TS-520S also includes automatic gain control 
(AGC), automatic level control (ALC), provisions for break-in 
CW with sidetone, a speech processor, and built-in power 
supplies. 

The TS-520S also can connect a Digital Display, Model 
DG-5, (optional). The DG-5 is useful for reading the 
TS-520S operating frequency as precise as an order of 100 
Hz. 

Designed for operation on SSB or CW, the TS-520S delivers 
more than 200 watts PEP input. The low power consump- 
tion of the TS-520S, resulting from its solid state design, 
makes the transceiver ideal for portable and mobile opera- 
tion. Any complicated electronic equipment will be dama- 
ged if operated incorrectly, and this transceiver is no excep- 
tion. Please read all of the operating instructions before put- 
ting the TS-520S on the air. 


1.2 REQUIREMENTS FOR OPERATION 


@ AC OPERATION 


The TS-520S requires no external power supply for opera- 
tion. For fixed station operation, the TS-520S operates from 
any 120/220V AC, 50/60 Hz power source capable of sup- 
plying 280 watts or more. The transceiver has a built-in 8 
ohm speaker. 


@ DC OPERATION 


The TS-520S make possible for a mobile operation by using 
optional DS-1A. 


@ ANTENNA 


Fixed Station— Any of the common antenna systems desi- 
gned for use on the high frequency amateur bands may be 
used with the TS-520S, provided the input impedance of the 
transmission line is not outside the capability of the pi-out- 
put matching network. The transmission line should be of 
the coaxial cable type. An antenna system which shows a 
standing wave ratio of less than 2 : 1 when using 50 or 75 
ohm coaxial transmission line, or a system that results in a 
transmission line input impedance that is essentially resisti- 
ve, and between 15 and 200 ohms will take power from the 


4 


AUNPCULEHE~CHAULD-COEDO-CHDDDD CUDNEY CORNED <CHOUEDHCHENED-CREEDD-CHERD~COUEDDH-OEDDED~COEGGD-cONED<oOUEND+cQONRD+CODUDDHCEOEND-CODDED=<QENDD~eOEEDO-CUERD=eOONED-cUQEOD=cDEED-ODNDED- COUDOD-ROUND+COUEOD-ctDERD~OEODDHCENEEY=COOURD=cODLDHcgBeED~cEDORD=cOUtDD-coEERD-cONEDHcpOREDH-sonsoD-coeetD=contER, 


SECTION 1. INTRODUCTION 


HEP CODEDO COO ND-ORDEDD-CAUDED~COEOOD-eRONED-C8REDO—cONN Dr sOEUDD~COORD=COONED CODNRD~chOORD~cOUEOr~cpOUNe-cONDE~en0ON Doe OU00D+ONDERD+CLOND DORE ERO CAE RRO CODRP-cRENAD COTO D-AHOERD-cONDOD~CRONRD + COND ct dN eD-cRORdO-eRRRED-ctGDD-CRDEDD-cODODOH«UDERD-eGUDND=c0N0GD~c NN NED=c0NED-cOGdD-cnenee~angnn: 


00000D-000800- 


transceiver with little difficulty. If openwire or balanced type 
transmission line is used with the antenna, a suitable an- 
tenna tuner is recommended between the transceiver and 
the feed line. Methods of construction and operating such 
tuners are described in detail in the ARRL Antenna Hand- 
book, and similar publications. For operation on the 160, 75 
and 40 meter bands, a simple dipole antenna, cut to reso- 
nance in the most used portion of the bands, will perform 
satisfactorily. For operation of the transceiver on the 10, 15, 
and 20 meter bands, the efficiency of the station will be 
greatly increased if a good directional rotary antenna is 
used. Remember that even the most powerful transceiver is 
useless without a proper antenna. 


Mobile Station— Mobile antenna installations are critical, 
since any mobile antenna for use on the high frequency 
bands represents a number of compromises. Many ama- 
teurs lose the efficiency of their antenna through improper 
tuning. Remember the following points when using the 
TS-520S with a mobile antenna. 


The ‘‘Q” of the antenna loading coil should be as high as 
possible. There are several commercial models available 
which use high “Q” coils. 


The loading coil must be capable of handling the power of 
the transceiver without overheating. In the CW mode the 
power output of the transceiver will exceed 80 watts. 


The SWR bridge is a useful instrument, but unfortunately it 
is Quite often misunderstood, and overrated in importance. 
Basically, the SWR bridge will indicate how closely the an- 
tenna load impedance matches the transmission line. With 
long transmission lines, such as will be used in many fixed 
station installations, it is desirable to keep the impedance 
match fairly close in order to limit power loss. This is parti- 
cularly true at the higher frequencies. The longer the line, 
and the higher the frequency, the more important SWR be- 
comes. However, in mobile installations the transmission 
line seldom exceeds 20 feet in length, and an SWR of even 
4 to 1 adds very little to power loss. The only time SWR will 
indicate a low figure is when the antenna presents a load 
close the 50 ohms, but many mobile antennas will have a 
base impedance as low as 15 or 20 ohms at their resonant 
frequency. In such a case, SWR will indicate 3 or 4 to 1, 
and yet the system will be radiating efficiently. 


The really important factor in your mobile antenna is that it 
should be carefully tuned to resonance at the desired fre- 
quency. The fallacy in using an SWR bridge lies in the fact 
that it is sometimes possible to reduce the SWR reading by 
detuning the antenna. Field strength may actually be redu- 
ced in an effort to bring SWR down. Since field strength is 
the primary goal, we recommend a field strength meter for 
antenna tuning. 
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GENERAL 
FREQUENCY RANGE...........................:00008 160 meterband — 1.80to 2.00 MHz 
80 meterband — 3.50to 4.00 MHz 
40 meterband — 7.00to 7.30MHz 
20 meter band — 14.00 to 14.35 MHz 
15 meterband — 21.00 to21.45 MHz 
10 meter band — 28.00 to 28.50 MHz (A) 
— 28.50 to 29.10 MHz (B) 
— 29.10 to 29.70 MHz (C) 
WWV — 15.0 MHz (receive only) 
MODE Se, ren ic Sa re see chee rean ee SSB (USB, LSB) or CW 
ANTENNA IMPEDANCE ........................06.. 50 ~ 75 ohms 
FREQUENCY STABICITY ere e ce etre Within 100 Hz during any 30 minute period after warmup 
Within +1 kHz during the first hour after 1 minute of warmup 
TUBES AND SEMICONDUCTORG............. Tubes 3 
Transistors 52 
FETs 19 
Diodes 101 
120/220V AC, 50/60 Hz operation 13.8V DC operation 
Revaive 45 watts (heaters on) 5A _ (heaters on) 
26 watts (heaters off) 0.6A (heaters off) 
Transmit 280 watts (maximum) 
DIMENSIONS cpa tet tant osae etna aeeten 333 (13.2”) wide x 153 (5.9”) high x 335 (13.2”) deep 
WEIGHT SRS eee eerie ck tictncin otitis aa 16 kg (37.4 Ibs) 
TRANSMITTER 


RE INPUT POWER Bee re eee 


120/220V AC, 50/60 Hz operation 13.8V DC operation 


200 watts PEP for SSB operation 120 watts PEP for SSB operation 
160 watts DC for CW operation 90 watts DC for CW operation 


CARRIER SUPPRESSION ................0......... Better than 40 db 
SIDEBAND SUPPRESSION ....................... Better than 50 db 
SUPRIOUS RADIATION ...................0...... Better than 40 db 
MICROPHONES fo lonccate eon ee ee High impedance microphone (50k ohms) 
AB, RESPONSES acae a bentetn. ncthaic.c0.- mata: 400 to 2,600 Hz, within —6 db 
RECEIVER 
SENSITIVITY 3.2 ho chet a 0.25uV S+N/N 10 db or more 
SELECTIVITY se ce ee cee eee SSB — 2.4kHz( —6 db) 
— 4.4kHz(—60 db) 
CW ti 90: S KHz ('-—6'db) 


— 1.5 kHz (—60 db) 
* (with optional CW filter installed) 


IMAGE: RAT IOs. att blew coined sonar onecce nee Better than 50 db 
LF:REJECTION Se eons ee. eee Ae Better than 50 db 
AF OUTPUT POW ERM eee. 1 Watt (8 ohms load, with less than 10% distortion) 


AF OUTPUT IMPEDANCE.......................... 4 to 16 ohms 
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